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IF YOU JOIN FERROUS OR 
NON-FERROUS METALS, 
it will pay you to give consid- 
eration to this advance in braz- 
ing, achieved by the develop- 
ment of new brazing alloys 
containing silver, which are 
extremely fluid at low temper- 
atures. 


In conjunction with a new low 
temperature flux, these alloys 
not only produce strong, duc- 
tile, leak-proof, corrosion-re- 
sisting joints, with savings in 
time, alloy and gas, but they 
also avoid the possible damag- 
ing effect of higher heats on 
physical properties of the 
metals joined. 


STEEL SALES 


We will be glad to dem- 
onstrate low temperature 
brazing to you without ob- 
ligation—or, if you prefer, 
send you bulletins giving 
details of the alloys and 
the flux. Write for them. 


WAREHOUSES 




























IF YOU HAVE A BRAZING PROBLE) 


Let us help you with it. We can bring jo 
bear the broad experience of men who 
know brazing thoroughly, and have 
solved thousands of problems involving 
most metals and alloys. No obligation— 
just send us full details. 





“A Rod for Every Job ini§ 
Gas and Electric Weld. 




















ing. including  Sil-Fos, 
Easy-Flo and Silver 
Solders.” 
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BUILDING BETTER PRODUCTS 


T THIS season of the year it is well to reflect a 
bit on the progress made in welding during 
the past year. October and November are the 

big convention months in the metal working indus- 
tries. Welding engineers and metallurgists assemble 
together for group meetings to discuss their common 
problems and pass on the benefit of specialized knowl- 
edge gained in their particular fields. It is a char- 
acteristic of our modern age that through technical 
and professional associations, we secure a wide dis- 
semination of fundamental knowledge and in this 
way make it possible for everybody to progress. In 
an earlier day, secrecy of processes was deemed the 
best way to get ahead of your competitor. Today, 


a new spirit prevails in industry. 


Recent figures compiled by the American Iron and 
Steel Institute show that more than 140 million 
pounds of steel welding rod and electrodes were pro- 
duced in 1936. This is estimated to be enough wire 
to make a strong weld 134,000 miles long. The 1936 
production was an increase of about 480 per cent 
over the depression year 1932. During the same in- 
terval of time, steel ingot production increased 250 
per cent. Obviously, consumption of welding wire 
increased faster than ingot production. Charts pre- 
pared by The Welding Engineer for exhibition at 
the National Metal Exposition showed that steel 
welding wire production per ton of ingot was stepped 
up from 1.79 pounds per ton in 1932 to 2.95 pounds 
in 1936, 


The remarkably rapid increase in welding within 
recent years has created a new and growing market 
for the products of the steel industry. Many struc- 
tures are now produced by welding together steel 
sheets, plates, bars and other rolled products, where 


formerly they were made by other methods. Welding 


| 


is now used extensively in the construction of ships, 
pipelines, pressure vessels, storage tanks, heavy ma- 
chinery, building structures, airplane fuselages, diesel 
engines, material handling equipment, and a host of 


other mechanical devices. 


A. E. Gibson, past president of the American 
Welding Society, very aptly pointed out the reason 
for the general acceptance of welding as a major 
method of fabrication: ‘We are building better 
products by welding and generally building them at 
a lower cost. . . . Development and widespread use 
of the new low-alloy, high-strength steels,” remarked 
Mr. Gibson recently, “have made possible designs of 
extremely low weight and high strength.” The rail- 
road equipment builders have been quick to utilize 
these new materials to obtain long life, low upkeep, 


and reduced operating cost. 


Recent improvements in coated rods and electrodes. 
and in welding procedure have contributed greatly 
to the increased acceptance of welding. Today we 
have weld metal of higher strength, reaching as high 
as 100,000 pounds. Looking back ten years, weld 
metal with a tensile strength of 50,000 pounds was 
above average. With increase in tensile strength, we 
have improved ductility and other physical proper- 
ties, with the result that welds can now be made 
equal in every respect to the strength of the base 


metal, in some cases actually stronger. 


As the value and design advantages of welding 
gain more widespread recognition in numerous in- 
dustrial fields, better product designs at lower cost 
will enable those companies who are alert enough to 
take hold of it to expand their own markets and give 
better service at a substantial cost saving. Truly, 


welding has a bright future. 
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The best way to finish welds 


in 
Stainless 
Steel 


This is the Kellerflex JF-4 machine 
with a % H.P. motor and speeds up to 
6800 R.P.M. It is ideal for use with 
the rubber or bakelite bonded wheels 
needed for grinding stainless steel 
welds, and for the final sanding and 
polishing. Write today for complete 
literature. It is free to any interested 
executive. 








Use KELLERFLEX Equipment 


There is no better paying investment than the right 
tools for the job. That is why Kellerflex Flexible Shaft 
Equipment is paying dividends in so many manu- 
facturing operations. Welding now has a big part in 
production, and Kellerflex is at work everywhere 
finishing those welds. It is light, portable equipment 
that fits easily into any manufacturing setup. The 
many attachments make it adaptable to all kinds 
of jobs, substituting power for muscle, and doing a 
better job in far less time. 


Kellerflex equipment is precision built, with the 
stamina to stand up in service. It is made with the 
care and accuracy that are features of all Pratt & 


A A AE 
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Whitney machines. When you buy Kellerflex. you 
buy the best of flexible shaft equipment. Make it 
your standard wherever there is a finishing job to 
do. 


Our experts always are available to help you 
find the most economical solution to any finishing 
problem. 


PRATT & WHITNEY 


DIVISION NILES-BEMENT-POND Co. 
Hartford Connecticul 
KELLERFLEX SALES DEPARTMENT 
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Welded Gears and Their 
Place in Heavy Machinery 


Experience of last few years 

proves definitely that welded 
gears will stand up under 
severe working conditions 


By E. C. BRECKELBAUM 


Welding Foreman, Harnischfeger 
Corp., Milwaukee, Wis. 


the welded gear in heavy ma- 

chinery has changed from an 
emergency repair application to a 
production made product, which has 
found a definite and lasting place 
in the industry. One might wonder 
how it is possible that welded gears 
have made such rapid progress in 
the last few years. 

The welding of gears has definite 
advantages over the other methods 
of production (casting or forging), 
in design, manufacture, and econ- 
omy. In a welded gear, it is possible 
to do things with the material which 
are not possible in either a cast or 
forged gear. In a welded gear, one 
can place the kind and amount of 
metal just as needed. That is, for 
the rim material (tooth material) 
one can use a high carbon (S.AE. 
10440) or a low alloy steel (MAN- 
TEN), which can be hardened 
through = suitable heat-treatment. 
This gives a satisfactory wearing 
surface for the gear teeth. 

For the web disc or spokes the 
ordinary steel plate (S.A.E. 1020) 
gives a tough and ductile material. 
For the hub material, the machine 
steel (S.A.E. 1035) is hard enough 
for the single or multiple spline, and 
hot too hard to give difficulty in 
machining. In a cast or forged gear, 
one either has to use an expensive 


[' the last few years the use of 








Fig. 1—Single disc web helical 
gear with hollow box-type ribs 











alloy steel, or the ordinary cast steel 
or iron all the way through. This 
either means using the expensive 
material throughout, or using the 
ordinary steel or iron which does 
not give a satisfactory tooth surface 
from standpoint of hardness and 
wearing quality. 

Several years of manufacturing 
experience in welded gears show a 
saving from 30 to 50 per cent over 
cast or forged gears. In this com- 


parison, die or pattern costs are not 
figured. There is another big ad- 
vantage of welded gears; they can 
be changed to suit each individual 
requirement without any high pat- 
tern or die cost being involved. This 
has been found especially advan- 
tageous in the crane building in- 
dustry because of the amount of 
variation needed to meet the custo- 
mer’s needs. We found that the 
savings in manufacturing costs and 
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patterns for single large gears often 
run into several hundred dollars per 
gear. 

As far as quality and life of the 
welded gears are concerned, the last 
few years have proved that the 
welded gears do stand up under the 
most severe working conditions and 
that they can be safely and effi- 
ciently produced on a regular pro- 
duction basis. In the last few years 
we have made several thousand dif- 
ferent welded gears of many differ- 
ent designs, and we have had very 
few failures. These failures were due 
to minor deficiencies in design or 
production control which were easily 
eliminated. 

In gear design, the gears can be 








“With heavy gears which 
are likely to give high tied-up 
stresses, the deep seam weld 
is left until the last, allowing 
an opening for some of the 
tied-up stresses to get away. 
The gears are welded on suit- 
able positioning tables to get 
perfect, even penetration and 
perfect 45 deg. fillets. The po- 
sitioning tables allow at the 
same time a fast production of 
the circular seams and ribs. 
The circular seams are welded 
in two passes. The first pass is 
made with an all-position rod 
which is comparatively slow, 
but has good penetration and 
does not produce heat stresses 
of too great a magnitude. This 
first pass is best made with a 
3/16 in. electrode. The second 
pass is made with a fast down- 
hand electrode of “% in. or 5/16 
in. size.” 

—E. C. Breckelbaum 








Fig. 2—Wide-faced welded spur 

gear pressed on a welded cable 

drum—Note double web type of 
construction 








classified into two distinct groups. 
There is the spur and herringbone 
gear class where the transmitted 
force does not exert any side thrust 
from the tooth pressures; and there 
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is the helical and worm ge 


group 
where the transmitted force exert, 
a side thrust due to the :ngula, 


tooth pressure which ma 
tremendous magnitude. Ge 
out side thrust of any n 
are best made in welded 
tion with a solid disc web 
few punched holes for cla: 
machining and to take out 

effect. Welded gears with |: 
thrusts are best made eithe 
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rib construction, or with : 
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gears the dished web or con 


gear also has great advanta; 
this type of gear, as yet, | 


found large application in 
dustry today. 

The accompanying 
show the different applicat 
the welded gears. Figure 
a single disc web helical gx 


hollow box type ribs. The ri! 
a cross section of an inver 


deg. angle. Inverted U or 


illust 


De of 
With- 
nitude 
Struc- 


vith a | 


ing in 
drum 
€ side 
with a 
pe of 
louble 
UD of 
i] web 
Ss, but 
iS not 


€ in- 


ation 
ms ( 


shows 4% 
ir with 
Ss have 
ted 60- 


Cnanne 


type box sections can also be used 


for gear ribs. Figure 2 shows 


faced welded spur gear pressed 


1 wide 


ont 


a welded cable drum. This is the 








Fig. 3—Large herringbone gear 

before machining—Note angular 

joining of ends of rim, a common 
practice with large gears 
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main cable drum of a 4 cu. yd. ex- 
avator. The gear illustrates a 
gouble web type of construction. 
figure 3 shows a large herringbone 
gear before machining. The picture 
dearly shows the angular joining 
of the ends of the rim which is 
advantageously done with large 
gears. Figure 4 shows the welding 
of a large roller track and swing 
gear unit of an excavator on one of 
the large positioners. Figure 5 
shows a welded swing gear on one 
of the smaller power-driven posi- 
tioners. 

Figure 6 shows the combination of 
a casting and plate to form a clutch 
swing gear. The jaw clutch and 
gear hub are a cast steel unit welded 
into the steel plate disc and rolled 
bar stock rim. Figure 7 shows the 
machined internal ring of a small 
hoist. This small gear weighing only 
9 lbs. (in the rough) used to be 
made as an alloy steel casting. They 
were made in lots of 100, and always 
more than half of them had to be 
rejected because of blow holes and 
imperfections. Of 150 welded gears 
only two have been rejected, thus 
saving a tremendous amount of 
wasted labor and time. 


There are two main problems of 
general interest in the manufacture 
of welded gears. The deep seam 
weld joining the gap in the ring, 
rolled and formed from bar stock, 
is one of the problems that needs 
attention. There are several ways 





Fig. 4—Welding of huge roller 

track and swing gear unit of a 

big excavator—Work is mounted 
on a large positioner 




















Fig. 5—A small sized welding 
swing gear mounted on a con 
pletely power-driven positioner 


of designing and making this seam, 
but we shall only discuss one of 
the most important. This method is 
shown in Figure 1. In this method 
the rim is welded from the inside, 
which makes it necessary to weld 
the rim complete before the as- 





“Several years of manufac- 
turing experience in welded 
gears show a saving of from 
30 to 50 per cent over cast or 
forged gears. In this compari- 
son, die or pattern costs are 
not figured. There is another 
big advantage of welded 
gears: they can be changed to 
suit each individual require- 
ment without any high pattern 
or die cost being involved. This 
has been found especially ad- 
vantageous in the crane build- 
ing industry because of the 
amount of variation needed to 
meet the customer's needs. We 
found that the savings in man- 
ufacturing costs and patterns 
for single large gears often run 
into several hundred dollars 
per gear. 

“As far as quality and life 
of the welded gears are con- 
cerned, the last few years have 
proved that the welded gears 
do stand up under the most 
severe working conditions and 
that they can be safely and 
efficiently produced on a reg- 
ular production basis. In the 
last few years we have made 
several thousand welded gears 
of many different désigns, and 
we have had very few fail- 
ures. These failures were due 
to minor deficiencies in design 
or production control which are 
easily eliminated.” 

—E. C. Breckelbaum 
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Fig. 6—Combination of casting 

and plate to form a clutch swing 

gear—Jaw clutch and gear hub 

are a cast steel unit welded into 
the steel plate disc 








sembly of the gear. With this type 
of weld the advantage is that the 
apex of the V-weld.falls at the gap 
of the tooth, and so if the rim ends 
come close together no back bead 
is necessary. Most of the weld falls 
in the gap of the tooth, and thus 
the tooth at the weld is mostly of 
parent metal. 


The difficulty with this method of 
production is that it is practically 
impossible to assemble this gear 
economically after the rim is welded 
into a complete ring. This is due 
to the variation in the flame cut 
web plate and the not-perfectly- 
round rim. To get any sort of eco- 
nomical production with this meth- 
od, the rim ring would have to be 
rough bored and the web plate 


rough turned to aid in the assembly. 


Another problem in the produc- 
tion welding of gears is the welding 
of the circular seam and ribbing. 
Because of the circular shape of the 
gears, the heat stresses that are 
built up during welding cannot get 
away, and unless due precaution is 
taken, the tied up stresses will be- 
come too high and cracked welds 
will be the result. We all know that 
by preheating the gears, or by using 
intricate “step-back” methods that 
the cracking can be prevented, but 
in production it was found most 





ii saan nla 


satisfactory to use the following 
method, which has given very good 
and consistent results. 

With heavy gears which are likely 
to give high tied-up stresses, the 
deep seam weld is left until the last, 








Fig. 7—Machined internal ring 
gear of small hoist — Formerly 
made as an alloy steel casting, 
but too many had to be rejected 
because of blow holes and other 
imperfections 


allowing an opening for some ot 
the tied up stresses to ge away, 
The gears are welded on :uitabje 
positioning tables to get verfec 
even penetration and perfect 45 dep 
fillets. The positioning tables alloy 
at the same time a fast production 
of the circular seams and ribs. The 
circular seams are welded in two 
passes. The first pass is mace with 
an all-position rod which is com. 
paratively slow, but has good pene- 
tration and does not produce hea: 
stresses of too great a magnitude 
This first pass is best made with a 
3/16 in. electrode. The second pas; 
is made with a fast down-hang 
electrode of 1/4 in. or 5/16 in. size 


Using this procedure no difficulties 
with cracking of welds are experi- 
enced. The gears are all stress- 
relieved and heat-treated for their 
specific Brinell requirements. The 
gears which are to be machined 
after heat-treatment are hardened 
to 300—350 Brinell. 


The latest method of making 
welded gears, that can compete wit! 
tool steel gears in all respects is 
(1) stress-relieving the welded gear 
made with a low alloy steel rim; (2 
then machining the gear completely 
to finished dimensions; (3) and 
then flame-hardening the teeth ti 
around 450 Brinell. Flame-harden- 
ing is . especially effective with 
welded gears and is going to giv 
welded gears an even greater 
future.* 


*Refer to article “Flame Hardening of 
Machine Parts” by L. A. Lindberg, page 37 
September, 1937 issue of The Welding 
Engineer. 
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Welding and Cutting Fires 


It is estimated that 80 to 90 per 

cent of all “welding fires’ arise 

from flame cutting operations 
with portable equipment 


By J. I. BANASH and H. F. REINHARD* 


Consulting Engineer and Secretary respectively, of 
the International Acetylene Association, New York 


tion of the oxy-acetylene in- 

dustry, the manufacturers of 
gases and equipment for welding 
and cutting have been conscious of 
the necessity for accident preven- 
tion. Over the course of a good 
many years, through. cooperation 
with regulatory bodies and users, 
and through the interchange of in- 
formation in the industry, it has 
been possible to safeguard oxy- 
acetylene equipment to an excep- 
tional degree. Welding gases, their 
shipping containers, and welding 
equipment have been safeguarded 
as far as possible at their source. 
In every new design safety is con- 
sidered paramount, and even though 
the tremendous increase in the 
amount of apparatus in use multi- 
plies any potential accident hazards, 
the record from the accident pre- 
vention point of view is well known 
to be excellent. 

In the last ten years, the number 
of oxy-acetylene blow-pipes or 
torches in use has increased more 
than tenfold, and today in this 
country there are probably in excess 
of one-half million in use. Besides 
this, each piece of equipment is used 
much more frequently than formerly 
on account of the growing apprecia- 
tion of the torch as a universal tool 


— 


*Paper presented at 26th National Safety 
ee 88 and Exposition, Kansas City, Mo., 
er 12, 


Ditton ot ime since the incep- 








Portable cutting 

operations during 

repair, alteration, 

or demolition work, 

sometimes cause 
fires 








of industry. This is reflected in the 
still greater increase in the use of 
welding gases. Even so, these figures 
are offered, not as an excuse for 
increasing numbers of fires, but 
rather to indicate how the oxy- 
acetylene process has permeated our 
industrial structure until an ob- 
server now feels that the absence 
of some such equipment in any 
modern plant is really conspicuous. 
Therefore, the problem of fire pre- 
vention is one of major importance, 
and although fairly simple, it must 





be remembered that the equipment 
which actually causes the fire has 
passed out of the control of the 
oxy-acetylene industry and to the 
user. 


The oxy-acetylene industry how- 
ever feels a responsibility—moral 
perhaps—but none the less definite. 
It desires to use every means avail- 
able in assisting the user to educate 
his employees not only in safe prac- 
tices which will prevent injuries, but 
in the related and important sub- 
ject of fire prevention. That fires 
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“Studies prove that fires oc- 
cur largely in portable cutting 
operations, that is, cutting done 
during repair, alteration or 
demolition work or in some in- 
termittent use, and usually 
when the operation is not 
under the direct control of the 
foreman of the department 
where the work is being done. 
To stress the point again, we 
estimate that about 90 per cent 
of all fires that occur during 
welding and cutting, occur 
while using portable equip- 
ment, and we further estimate 
that from 80 to 90 per cent of 
these fires occur during flame 
cutting, rather than welding. 
In these portable cutting oper- 
ations, our studies make it ob- 
vious that some lack of knowl- 
edge, supervision or interest on 
the part of the operator has 
been largely responsible for 


the fires.” _+ 1 Banash and 
H. F. Reinhard 








are in a large measure unnecessary 
has been proven and fires involving 
the use of oxy-acetylene equipment 
can be prevented by the use of rea- 
sonable safeguards and without un- 
duly slowing up the work or inter- 
fering with in in any other way. 
For these reasons we present the 
following with the thought that the 
oxy-acetylene industry will co- 
operate to the fullest extent with 
the users of its products in a con- 
tinuous fire prevention campaign. 
The purpose of this paper is to 
set forth from the viewpoint of the 
oxy-acetylene industry, a few sim- 
ple, inexpensive precautions—the 
the adoption of which is strongly 
urged. We wish every user of the 
torch or blowpipe to be entirely con- 
versant with the simple procedure 
so necessary to conserve property. 
Only if such precautions are fol- 
lowed and the number of fires 
thereby decreased, will the con- 
tinued wide use of the welding and 
cutting torch continue unhampered. 
When a welding or cutting opera- 
tion to be carried out is a part of a 
production process, when it is sta- 
tionary, when arrangements can be 
made for safeguarding surroundings 
and the material on which the work 
is being done, and when repeated 
operations of the same nature are 
carried out in one place, it is rare 
indeed that a fire occurs. Admitting, 
however, that there are too many 
fires, where do they originate? 
Studies prove that fires occur 
largely in portable cutting opera- 
tions, that is, cutting done during 


repair, alteration or demolition work 
or in some intermittant use, and 
usually when the operation is not 
under the direct control of the fore- 
man of the department where the 
work is being done. To stress the 
point again, we estimate that about 
90 per cent of all fires that occur 
during welding and cutting, occur 
while using portable equipment, and 
we further estimate that from 80 to 
90 per cent of these fires occur dur- 
ing flame cutting, rather than weld- 
ing. In these portable cutting oper- 
ations, our studies make it obvious 
that some lack of knowledge, super- 
vision or interest on the part of the 
operator has been largely responsible 
for the fires. 


Extreme Caution Needed 


It should be entirely clear to every- 
one that the oxy-acetylene flame ras 
no place in any location where a 
flame or open light of any kind would 
not be permitted. This sounds aca- 
demic, but it is surprising how many 
times an oxy-acetylene flame, with 
its very high temperature, is em- 
ployed in places where a match or a 
spark or a forge or a gasoline torch 
would not be allowed. In nearly every 
plant or shop there are such places. 
For instance, extreme care is always 
necessary near combustible gases or 
flammable liquids, and such things 
as blow-torches, open lights, spark- 
ing tools and other possible sources 
of ignition must be prohibited. But 
welding and cutting can be done in 
most other locations with safety if 
certain reasonable precautions are 
taken. Knowing the way that fires 
may start is an important step in 
learning how to prevent them. 


Heat sufficient to start fires may 
come from the oxy-acetylene flame 
itself; from metals being welded or 
cut; from the molten slag or metal 
that falls or drops from the cut; or 
from sparks that fly from the work. 
Some materials will, of course, catch 
fire from these sources of heat more 
quickly than others. Flammable 
gases and liquids with air or oxygen 
present are examples of materials 
that will flare up at once. Oily wastes 
and rags and materials such as bur- 
lap, excelsior, straw and paper catch 
fire less easily, but burn vigorously 
when once started. Wooden flooring, 
timber structures, scrap lumber, wood 
chips, tarpaulins and similar mate- 
rial are less apt to catch fire than 
the others mentioned, but precau- 
tions must be taken with any such 
combustible materials. Fires started 
in them may only smolder at first 
and then flare up sometime later due 
possibly to a gust of air or a natural 
draft created by the heat from the 
smoldering material. 
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The oxy-acetylene flame is itsej | 


rarely the cause of a fire; probably 
because it is subconsciously evigen: 
to anyone using it that the extremely 
high temperature flame and flan. 
mable or combusible materia!s shoujg 
be kept apart. Heat from the meta) 
being welded or cut may sometimes 
be the cause of fires if hot pieces of 
metal are allowed to touch materials 
that burn readily. This may happen 
in the case of cutting steel and iron 


when small pieces are cut away from 
larger pieces and allowed ‘o drop 
onto the floor or ground. The smaller 
or narrower the piece cut away, the 
higher its temperature is likely to 
be, and the more likely, therefore. tp 
set fire to burnable materials. Pieces 
of iron or steel which have beep 
heated to a bright red heat may re- 
main above the kindling tempera- 
ture from 5 to 15 sec. or even much 
longer under some conditions. Even 
though the piece may appear to be 
at a black heat in daylight, it can 
scorch such things as wood or paper, 
and a fire may start if there is 
enough draft. 


Fires that do occur during the use | 
of the oxy-acetylene torch are largely | 
caused by globules of hot metal and 
slag from cutting operations. Be- 
cause of this, for immediate results, 
it seems that most of our efforts 
should be directed toward the cause 
of most of the trouble—the use of 
portable oxy-acetylene cutting equip- 
ment. It does no good to debate the 
question of whether a fire has been 
caused by a spark or a drop of molten 
metal or hot slag. The practical fact 
remains that hot globules of metal 
hot slag and sparks are all formed in 
flame cutting operations, and all of 
them are capable of igniting flam- 
mable liquids, gas-air mixtures or 
combustible materials. 


Watch Flying Sparks 


Because sparks from cutting 0 
welding, particularly from cutting, 
may fly in so many directions 4 
once, and because they sometimes 
travel for a considerable distance 
they must be watched closely 
make sure that they do not start 
fires. Sparks are really little glow- 
ing particles of metal oxides, and 
some of the larger ones may retain 
enough heat to start fires for sever 
seconds after landing. The heavy 
sparks from cutting work sometimes 
travel 25 ft. away from the point of 
cutting and can readily set fire 
light materials such as excelsior 
paper, or oily rags. It goes without 
saying that if sparks should fail inte 
containers holding flammable !iquids 
or spaces containing mixtures o 
flammable vapors and air, qui°k and 
dangerous fires will result. 
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it is also very important to realize 
that svarks which fly some distance 
or which roll along a floor may cause 
smoldering fires. Smoldering fires 
may s.art by sparks getting in the 
cracks or floors and woodwork or by 
sparks flying on materials such as 
rags, tarpaulins, paper wrappings, 
wood chips, scrap lumber, and cush- 
ion padding. Sometimes these fires 
go out of their own accord and some- 
times they continue to smolder and 
fnally burst into flame as long as 
one-half hour later. Sparks may also 
drop through cracks in floors or be- 
tween floors and columns and ignite 
combustible material on the floor be- 
low. Special attention should be given 
to such sparks when using the cut- 
ting torch in the construction, repair 
or demolition of buildings. 


Fire Prevention Rules 


Certain definite rules for the pre- 
vention of fires when welding and 
cutting have been formulated. Al- 
though we are dealing herein with 
gas welding and cutting only, the 
same rules with one exception, apply 
to any hot operation. These sug- 
gested safe practices are as follows: 

1. Do not perform “hot” work 
where any open flame would be dan- 
gerous, aS in or near rooms contain- 
ing flammable vapors or liquids, or 
exposed loose combusible stock. 

2. Be sure that cutting and weld- 
ing equipment is not used near dip- 








“Take no chances. Every- 
body loses from a fire, em- 
ployer and employee alike. It 
is safer and much more to 
one’s credit to keep fires from 
starting than to put them out 
afterwards. Remember, an em- 
ployee is always some sort of 
an example for his helper or 
others less experienced. 

“Men who are to be en- 
trusted with welding and cut- 
ting jobs should be men who 
handle oxy-acetylene equip- 
ment safely and sensibly. They 
should be men who know that 
it is just as important to pre- 
vent fires as it is to prevent 
accidents, and that a small fire 
is a potential big fire that will 
cause severe hardship to his 
employer and his fellow work- 
men as well as himself. 

“An operator should never 
hesitate to talk things over 
with his superior, even if he 
fecls fairly sure that he is tak- 
ing the right steps to prevent 


firag,”" 
—J. I. Banash and 
H. F. Reinhard 
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a potential big 
fire 








ping or spraying rooms, or rooms 
containing loose, readily combustible 
material, unless there is no possibil- 
ity of the vapors or of sparks and 
molten metal passing through broken 
or open windows, open doorways, or 
cracks or holes in walls or floors, or 
otherwise reaching combustible va- 
pors which are often heavier than 
air. 

3. If the work can be moved, it is 
better to take it to a safe place for 
cutting and welding than to perform 
the work in a hazardous location. A 
non-combustible room or building, or 
one provided with an automatic 
sprinkler system is usually considered 
a safe location. 


Combustible Material 


4. Where welding or cutting has 
to be done in the vicinity of com- 
bustible material, special precautions 
should be taken to make certain that 
sparks or hot slag—from cutting 
operations particularly—do not reach 
the combustible material and thus 
start a fire. If the work cannot be 
moved, exposed combustible material 
should, if possible, be moved a safe 
distance away. Sweep floors clean 
and if combusible, wet them down 
before starting work. Wooden floors 
should preferably be covered with 
metal, sand, or other suitable non- 
combustible material where sparks or 
hot metal are likely to fall. Brick is 
not suitable unless all crevices are 
filled with sand. Wherever there are 
floor openings or cracks in the floor- 
ing, make certain that there are no 
highly combustible materials on the 





floor below, which would be exposed 
to hot metal or slag that might drop 
through the floor. 

5. Observe the same precautions 
outlined in Rule 4 with regard to 
cracks or holes in walls, open door- 
ways and open or broken windows. 
Use sheet metal guards or asbestos 
curtains where needed. Make sure 
that the guards and curtains are 
adequate. Because hot slag may roll 
along the floor for considerable dis- 
tances, it is important when using 
asbestos blankets as curtains that no 
openings exist where the curtain 
meets the floor. 

6. When it is necessary to do weld- 
ing or cutting close to wooden con- 
struction, or in locations where com- 
bustible material cannot be removed 
or protected, small hose, chemical ex- 
tinguishers or fire pails should be 
conveniently at hand. 

7. Whenever combustible material 
has been exposed to molten metal or 
hot slag from cutting operations, a 
man should be kept at the source of 
the work for a half hour after com- 
pletion, to make sure that smolder- 
ing fires have not been started. 

8. All welding and cutting equip- 
ment should be kept in good order. 
Use good hose and renew it when 
necessary. When hose is worn near 
the couplings, cut off a few inches 
and renew the connections, making 
sure that they are tight. Good con- 
nections between regulators and cyl- 
inder valves are important. Torches 
or blowpipes should never be hung 
from regulators or across the tops of 
cylinders. Only cylinders which com- 
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ply with Interstate Commerce Com- 
mission shipping container specifica- 
tions and which are equipped with 
Safety devices approved as to type 
and location, shall be used for any 
compressed gas. 

9. For the installation and opera- 
tion of gas systems for welding and 
cutting, the regulations of the Na- 
tional Board of Fire Underwriters 
should be followed. 

Rules, without clear thinking and 
the exercise of sound judgment, are 
not always effective. We therefore 
add: 

Take no chances. Everybody loses 
from a fire, employer and employee 
alike. It is safer and much more to 
one’s credit to keep fires from start- 
ing than to put them out afterwards. 
Remember, an employee is always 
some sort of an example for his 
helper or others less experienced. 

Men who are to be entrusted with 
welding and cutting jobs should be 
men who handle oxy-acetylene 
equipment safely and sensibly. They 
should be men who know that it is 


just as important to prevent fires as 
it is to prevent accidents, and that 
a small fire is a potential big fire 
that will cause severe hardship to 
his employer and his fellow workmen 
as well as himself. 

An operator should never hesitate 
to talk things over with his superior, 
even if he feels fairly sure that he is 
taking the right steps to prevent 
fires. 

The Inspection Department of the 
Associated Factory Mutual Fire In- 
surance Companies urges that before 
welding or cutting is performed at a 
point not regularly set aside for such 
work, permission be secured from 
some specified responsible person 
such as a superintendent or foreman. 
We heartily subscribe to this, and we 
further urge that no such work be 
performed without the knowledge or 
consent of the person responsible for 
the department in which the work 
is being done. 

A fire may radiate heat but it radi- 
ates very little credit to the person 
or persons responsible. 





Winter Care of 
Welding Equipment 


The oxy-acetylene process fre- 
quently involves the use of equip- 
ment in which water is essential to 
the operation, or in which water 
may be present due to condensation. 
Therefore, before and during the 
season of the year when freezing 
temperatures prevail, such equip- 
ment must be given special consid- 
eration and care. This is particularly 
true where acetylene generators and 
accessory equipment are concerned. 

The importance of preventing 
acetylene generating and distribut- 
ing systems from freezing cannot be 
too strongly emphasized. If freezing 
does occur, it is of vital importance 
that the situation be handled quick- 
ly and intelligently. 

Acetylene when mixed with air in 
certain proportions is explosive if 
ignited. In the routine use of most 
acetylene generators, air-acetylene 
mixtures are created every time the 
generator is recharged. These known 
air-acetylene mixtures can be han- 
dled with confidence, however, since 
they are quickly eliminated by fol- 
lowing the manufacturers operating 
instructions which are furnished 
with each generator. It is the acci- 
dental or undetected air-acetylene 
mixtures which are hazardous and 
which must be prevented. 


*Reprinted from “Oxy-Acetylene Tips,” 
October, 1937. 





The freezing of water in acetylene 
equipment can cause physical dam- 
age which may result in the forma- 
tion of an air-acetylene mixture. 
Such physical damage may be read- 
ily apparent. On the other hand, 
it may be of such a nature that 
it is not so easily detected. Even 
though there is no actual physical 
damage, freezing may affect a gen- 
erator and other equipment so that 
the normal operating routine is 
unsafe. 


The freezing of acetylene equip- 
ment may be due to two causes: 
(1) freezing of water used for spe- 
cific purposes in the equipment, or 
(2) freezing of water that has con- 
densed out of the acetylene. 


The principal types of acetylene 
equipment subject to freezing are: 
generators, flood lights, hydraulic 
back-pressure valves, regulators, re- 
lief valves, line shut-off valves, dis- 
tributing piping and vent pipes, and 
hose. Of these, only generators, 
flood lights and hydraulic back- 
pressure valves regularly use water 
as a necessary factor in their opera- 
tion; all, however, are subject to 
freezing of condensed moisture. 


The correct winter care of acety- 
lene equipment has three objectives: 


(1) To prevent the possibility 
of freezing in the first place. 
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Acetylene generators musi be 
given special consideration when 
freezing temperatures prevail 








(2) If freezing does occur, but 
has not caused any damage 
to thaw out the equipment 
and put it back into service 
in the safest possible man- 
ner. 


(3) If the equipment has been 
damaged by freezing, to 
handle the situation in such 
a manner that the trouble 
can be corrected and the 
damage repaired in the 
quickest possible manner. 


There are so many different types 
and combinations of equipment 
which may be involved, and so many 
individual circumstances or local 
conditions which may arise, that no 
completely specific set of rules can 
be evolved to prevent or handle all 
cases of freezing. Each situation 
requires individual consideration 
There are, however, certain general 
precautions which may be applied 
to practically any equipment. 

The only completely satisfactory 
method of protecting acetylene 
equipment from freezing is to use 
store or install the equipment in 4 
room or building in which a tem- 
perature of at least 40 deg. F. is 
always maintained. 


Obviously, however, this will nol 
always be possible, as in the case of 
a broken down heating system, hy- 
draulic back pressure valves used in 
a plant which may be temporarily 
shut down, or, for example, in the 
case of a portable generator used 
on a pipeline job. Such cases require 
speciai treatment to prevent oF 
handle freezing, and, the natural 
reaction of a generator user is 
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inquire, 


“What should be done in 


gch circumstances?” 

If any conditions should arise 
ghich make it impossible to protect 
the equipment by correct housing 
and heating, or if any conditions 
srise which leave any doubt as to 


Arc-Welded Oil Casing 


Eliminates Screwed Joints 
By J. ARTHUR SOHN* 


the safe method of procedure, the 
wisest course is to communicate 
with the manufacturer of the equip- 
ment, or his representative. The 
manufacturer will supply special in- 
structions, recommendations and, if 
necessary, additional assistance. 





Company, a subsidiary of the 


fr com in 1937 The Carter Oil 


Standard Oil Company, began 
experimenting with butt-welded cas- 


ing in the 


W. T. Miller No. 4 well 


located in the Crescent Pool, Okla- 
hma. In this type of welding the 
casing is in a vertical position when 
butt-welded, in contrast to pipeline 
welding where the joints are most 
always in a horizontal position. Last 
February, The Carter Oil Co. welded 
surface casing on two of its wells, 


one string 


of 250 ft. and another 





Pick-up and line-up clamps de- 
signed by Carter Oil Co. engi- 


neers for 


arc welding of casing 








of 570 ft. The surface casing is the 
short string of large size pipe which 
is run soon after drilling begins to 
prevent cave-ins of the soft forma- 
tion near the earth’s surface. Casing 
is run also to prevent contamination 
of the fresh water supply by the 
drilling mud. 

During the last 15 years there 
have been only isolated examples of 
Welded casing. Little was done in 
this particular application until re- 
cently, when some California drill- 
ing operators ran long strings of 
‘lip-joint casing in which the collars 
were welded to the joints. However, 


— 


*Abstracted from an article written by 


Mr. Sohn and printed in a recent issue of 


“The Lam yg 
lication, ? 


a Standard Oil internal pub- 


this method did not possess all the 
advantages of a straight  butt- 
welded connection. The slip-joint is 
more expensive because it involves 
the use of couplings and the joint 
efficiency is not as high as butt 
welding two beveled pipe ends to- 
gether. Welders on the job had to 
practice quite a bit to gain speed 
and technique in welding vertical 
casing, but they succeeded after 
considerable practice in making butt 
welds stronger than the pipe itself. 

Charlie Morgan, an old timer in 
the Oklahoma oil fields was quite 
amazed at his first visit to an oil 
well drilling operation where arc 
welded casing was being strung. 
Here is how an observer reports 
Charlie’s experiences: 

“Tell me, Joe (the engineer) , whut 
are the boys doing in there?” 








Left—Lining up two lengths with 

special clamp to hold them in 

proper alignment. Right—With 

the clamp removed, the welders 
get to work 


mai |W 


4 











Before the clamp is removed, the 
casing is tack welded at several 
points—Next step is complete 


welding of butt joint 





“Man, you’re just in time. Those 
four fellows are arc-welders, and 
you’re watching the first long string 
of butt-end, welded casing ever run 
in the Mid-Continent area.” 

Casing, as Charlie of course knew, 
prevents cave-ins, leakage of oil and 
gas from the hole and seeping in of 
water. It also provides a permanent 
opening to the oil-bearing forma- 
tion. 

“Come up and watch the welders,” 
the engineer invited. “You'll have 
to wear these goggles, though, be- 
cause the arcs will burn your eyes 
if you don’t.” 

Charlie eyed the goggles with sus- 
picion for a moment before slipping 
them over his head. He followed up 


= 
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the steps to the derrick floor, and 
the two men sat down by the fire 
in the doghouse, their attention 
focused on the unusual sight. 


Screwed pipe with collars and 
threads had generally been used to 
line the well holes, there being no 
other method of getting the pipe 
into the hole. Joint by joint, the 
casing would be raised to a vertical 
position above the hole, screwed into 
the pipe already in, then lowered. 
This screwed casing had proven 
satisfactory and both its manufac- 
ture and use had been developed to 
a high art. One of the prettiest 
sights in the oil fields, from the 
standpoint of teamwork and timing, 
is the running of casing, the joints 
being raised, stabbed (centered), 
spun or screwed, and lowered with 
a minimum of lost time and energy. 


“How come you're trying this new- 
fangled idee, Joe” 


The young engineer grinned, “I'll 
tell you, Old-Timer, it’s because 
making threads and couplings has 
been a necessary evil to the pipe 
makers. It took more money for 
mill machinery, more men to oper- 
ate it and inspect the finished pipe. 
Pipe can be made in a jiffy, you 
know, with those machines, but the 
addition of threads and couplings 
complicated things. Each joint had 
to be treated, then minutely in- 
spected. Any rejected lengths had 
to be cut up and run through the 
whole works again. When the de- 
mand for that type of pipe is large, 
the extra time needed to handle 
threads and couplings makes the 
manufacturer fall behind in ship- 
ments and we can’t get our pipe. 
All of this costs money, Charlie, and 
the oil producers have had to pay 
the difference.” 


The old man still looked skeptical, 
especially when a shower of sparks 
fell on him. The engineer went on: 

“You know as well as I do that 
deep drilling is tough even on well 
made couplings. With the higher 
pressures there’s been plenty of 





leakage. Furthermofe, the couplings 
and threads are easily damaged 
while being moved around or even 
in running the well, causing still 
more leaks. The relative strength 
of the joint composed of the threads 
and couplings is about 65 per cent 
of the strength of the stock of the 
pipe. So quite a chunk of what the 
producer pays goes for the joint, 
which is only two-thirds as strong 
as the pipe.” 

There would have been danger of 
fire under the old system of cable 
tools, the engineer explained, since 
there was always the chance of gas 
escaping from the well. But with 
rotary tools the hole is usually safely 
loaded with mud so that there is 
no chance of fire. 

“And Charlie,” he added, “these 
welders are good, but their equip- 
ment is even better. They’ve got to 
be good when you think that, in 
running a long string, the top joints 
must hold as much as 6,000 ft. of 
pipe suspended in the hole. Besides, 
the steel in this casing is especially 
made for welding.” 

The engineer led him to a hole 
about seven feet away from the well. 
“This is a special rat-hole, Charlie, 


-just deep enough to hold 


40-ft 
length of pipe,” he explai: “On 
the runway next to the <erricy 
floor, a 142-in. manilla cat-| Dicks 
up another joint of pipe ar | hold 
it above the length in the -hole 
The two ends are lined u py , 
special line-up clamp desig: -q 
made by the Carter Oil Co 

Charlie was visibly intere.teq ;, 
all this and the engineer wnt op 
“Two welders, with portable arc. 
welding units, weld the tw: 
of pipe together as the n« 
Then the welded lengths of pipe ar 
raised from the rat-hole, lined y 
and welded to the pipe in t! 
hole by two more welders. At 4) 
times there are four welder 
ing in unison, two at the rat-hok 
and two at the well-head. 

“T’ll admit, Charlie,” the enginee: 
conceded, “that it takes 27 
to run the welded casing in the wel! 
as against eight hours for a string 
of screwed casing. But we expect 
to cut this time in half with furthe 
welding improvements and more ex 
perience by the welders and drilling 
crews. Even today we save money 
on the whole job because our pip 
costs us less.” 





Oil Well Casing 
Now Being Welded | 


By H. S. 


petroleum industry the welding 

of oil well casing pipe seems 
destined to become an accepted 
standard operation. Yet in spite of 
the advantages which are offered 
by a satisfactory job, there are 
numerous special problems involved 
which differentiate this application 
from the many pipe welding jobs 
that have been completely approved. 
Some of these problems affect the 


I THE production division of the 








Arc-welders join 

ing two lengths of 

steel casing on the 
derrick floor 
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CARD 


welder only indirectly. One of thes: 
is the fire hazard when gas is pres 
ent. This was a source of worry al 
the beginning but it was found t 

be adequately controlled by the us: 
of heavy mud. In rotary drilling th: 
weight of the mud can be controlled 
and as a hole is kept full of mud a! 
all times operators are able to co! 

trol the gas, except in a very few 
fields. These more hazardous fields 
are known and welding is not at 
tempted in them. However, th: 
same hazard exists in other m: 
of runing casings, because : 
may be thrown by threaded and 
coupled pipe and by tools inside the 
casing. Another problem aris¢ 
the fact that deep well casing pip 
is frequently made of medium car- 
bon steel of high strength and the 
high carbon content of the m 
makes necessary special procedures 
which slow up the work, and time }s 
precious in oil field work. However 
if other difficulties are overcome 
which appears to be a certainty, " 
is probable that casings of more 
easily weldable quality will be made 
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available without undue sacrifice of 
strength. 

It should be obvious that a con- 
siderable portion of the advantage 
gained by using the higher carbon 
steels is lost by the reduced effi- 
ciency of the pipe wall where 
threads are cut, and this could be 
more than offset by using material 
which would permit of developing 
100% efficiency at the joint. Success 
in this field will therefore depend on 
perfecting operating methods that 
insure gas tight joints at a welding 
speed comparable to running a 
string of coupled joints. 

Electric arc welding is claimed to 
be preferred by most contractors, 
because of the greater ease of mak- 
ing a double bead weld, and of min- 
imizing the heating of the parent 
metal. The are weld is said to suffer 
less quenching effect when the 
finished joint is lowered into the 
well, and that is of great importance 
to the contractor, who wants to go 
down with the casing without loss 
of time. 

Oil men are interested in two 
qualities that are inherent in a good 
pipe weld. One is that having been 
made leakproof it stays leakproof 
because there is nothing about it 
that can work loose. Another is that 
it can be made permanently as 
strong as the pipe itself. 

The welding problem, then, is to 
do a 100% job and do it fast. Some 
of the earliest welded strings took 
as much as three times the running 
time as equivalent coupled strings, 
but that time differential has been 
almost completely removed. After 
a little more experience has been 
gained there will be no question as 
to the speed of running an arc 
welded string. 

It might be well to observe that 
the petroleum industry is interested 


Picking up the casing length— 
“Stabbing” the casing 








in this subject because it expects to 
get a better well casing, just as 
welding has made possible better 
pipe lines, better pressure vessels and 
better storage tanks, at no increase 
in cost. Consequently there has been 
a large amount of research done on 
this casing subject, in which welded 
joints of many kinds have been sub- 
jected to every known test, and 
working procedures combined with 
new mechanical devices to reduce 
the running time. 

Much interest has naturally cen- 
tered in the subject of joint design. 
In general the choice is between a 
butt joint and some form of the 
bell and spigot type of pipe joint, 
and both types are being used. Kane 
Boiler Works, of Galveston, Texas, 








Alignment of casing before weld- 
ing—Completed weld of 185-in. 
casing 





has been working on this problem 
for over fifteen years, starting with 
a large diameter pit casing for 
water wells and following down to 
the small diameter (5-12 in.) casing 
used for the mile-deep oil wells of 
the present day. This company has 
patented a bell spigot type of joint 
which has an inside bevel on the lip 
of the bell. The claim made for this 
design is that full penetration 
through the root of the well is ob- 
tained on the first bead, which is 
refined in its structure by the sec- 
ond, or sealing, bead. There is of 
course no chance for weld metal to 
protrude into the pipe, so high heats 
can be used, which in turn helps to 
reduce the welding time required. 
Records of some 200 strings of cas- 
ings recently run by this company 
in sizes from 5-% in. to 18 in. in 
diameter, and totaling well over 40 
miles; show that the time has com- 
pared very favorably with that of 
coupled joints, and that the casing 
cost has often been appreciably low- 
ered. Over 600 strings of oil well 
casing have been run to date, aver- 
aging some 1600 ft. in length. The 
average length of string is increas- 
ing because they are now running 
some strings of over 6,500 ft. and 
will very shortly run some 7500 ft. 
strings. Faster work can be done 
when circumstances warrant the in- 
creased cost of equipment and over- 
head for doubling the number of 
welds made at one time. 


Continued study of the mechan- 
ical problems and welding problems 
involved will undoubtedly lead to 
reduced costs and better welded 
casings. The amount of welding in- 
volved is considerably greater than 
in the case of overland pipe lines. 
In 1936 there were over 20,000 oil 
and gas wells drilled and cased at 
an average depth of about 4,000 ft. 
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Get H.O.T. on Welding 


Hot Sparks 


Drive the way you want the other 
fellow to drive! 

It is just as bad “etiket” to talk 
business when fishing, or playing 
golf, or any other form of recrea- 
tion, as it is to talk about such things 
when you’re talking business with 
a man. There isn’t time for either, 
when doing the other. 

There’s a real art in knowing how 
to loaf. It’s an important one we 
should all learn how to do well and 
gracefully. 





Fall! 


Well here we are with vacation 
over, I sure had a dandy; it was 
perfectly swell, with plenty of surf 
fishing, swimming, and a grand rest 
down East at Newport, R. I—so now 
I'll start pounding the highways and 
byways around the old territory ex- 
pecting no longer to be greeted with 
the usual “Mr. So and So is on his 
vacation, sorry!” Funny people say 
that when you really know they 
don’t give a “damn.” But now with 
Fall comes football games, hunting, 
and conventions. October brings The 
National Metal Exposition and Amer- 
ican Welding Society Convention in 
Atlantic City, N. J. 

Really, The National Metal Exposi- 
tion is a show long remembered be- 
cause it gives you up to the minute 
knowledge of what is new in your 
industry. And “youse guys” that don’t 
belong to the American Welding 
Society yet and are still stalling 
around about it, get wise to your- 
selves and open up that old pocket 
béok. What do you care if a few 
moths do fly out of it? You'll find 
that if you’re in the welding busi- 
ness you really belong in the society. 
Local meetings are well worth at- 
tending and there have been a lot 
of new chapters started this past 
year. You “guys” down around Cin- 
cinnati better sign up, and I'll see 
you at some of the meetings this 
winter. This is one of the new chap- 


ters so get behind it and put it over 
big. The “guys” starting this chapter 
are really grand fellows. 

Then in November comes the In- 
ternational Acetylene Association 
convention in Birmingham, Ala. Now 
there’s a town to visit. Particularly 
you guys up North that have never 
been South. I calls it one swell and 
very interesting city. Now these 
“lugs” that run this I.A.A. conven- 
tion sure give you your nickel’s 
worth, so take it from the Old Mae- 
stro, don’t pass it up, if there is 
anyway you can manage to get there. 
Yea, Man! Remember that good old 
southern hospitality and them pretty 
southern gals. 





The Job Welding Shop 


I get many letters from shop 
owners asking for welders, or for 
advice as to picking good welders. 
And from welders, a lot of them 
want work in a job shop. So I want 
to go on record about this very im- 
portant subject in a sincere effort 
to help both the owners and the 
welders. Last Sunday up in Toledo 
Ohio, I was out skeet shooting with 
Art Rack, one of the real old timers 
in the game, and now owner of The 
Toledo Welding Co. And Art hit the 
nail right on the head, that the most 
important qualification for a job shop 
welder is a lad who is steady—on 
the job. every day—regardless. And 
Art says that he fires the guy that 
lays off a day unless he’s really sick, 
no matter how good a welder he is. 


Talking about practising what Art 
preaches, one of his men (Walt) has 
been with him for twelve ycars. And 
that is really the important thing, 
because then your customers will 
know they can depend on your shop, 
and you. So you “guys” that are look- 
ing for job shops remember that, 
and unless you’re willing to be— 
steady—keep out of the job welding 
business. And you shop owners will 
do as you jolly well please, anyway, 
so just go ahead and-do it. 


Every now and then some cus- 
tomer waltzes into your shop and 
asks you to quote on a job. You go 
ahead and figure it out and he tells 
you he can get it done a lot cheaper 
in fact “somebody or other” will do 
it for “so much.” Brother, about 99 
and 44/100 per cent of such chatter 
is a lot of horse feathers. So lend 
a very deaf ear to it, and stick to 
your price. Let ’em go down the 
street to the other shop, what do 
you care for business that you can’t 
get at your price. But ’phone the 
other shop and tell him honestly 
the price you’ve quoted. He'll play 
fair with you and most likely will 
bid your price on the job, or higher, 
and you'll be getting your customer 
back, because your friendly rival 
will expect you to do the same. You 
“guys” get together and try it; you'll 
find that it really works in nearly 
every case. Don’t play your customer 
for a sucker, and don’t be one your- 
self. 





“The Pics” 


A couple of weeks ago I was talk- 
ing with Dr. Jean Piccard—remem- 
ber him, he’s the stratosphere guy 
Well he was telling me his plans for 
another flight. This time he wants to 
go straight up at least 17 miles. And 
he’s going to use 2,000 little balloons 
These are about three feet in diam- 
eter. He plans on using an all welded 
aluminum gondola—that’s the seven- 
foot diameter ball he will ride in 
He tells me he’s going to give weld- 
ing plenty of publicity. And believe 
you mister it will be worth plenty, 
because his life depends on those 
welds. It sure should be proof aplen- 
ty to those you are selling welding 
to, that welding is what they need. 

Now Jean hasn’t all the bucks in 
the world, not even his share of it, 
because after all he is just a poor 
college prof. But he is a grand “guy” 
in spite of his looks—he can’t help 
those any more than you can help 
it that you’re the best looking ‘ guy” 





—— 
— 
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in your town. He is doing a really 
swell job in his research work, that 
some day will help the world in gen- 
eral. But, be that as it may, and 
believe it or not, but right now be- 
cause he is a big booster for welding 
and he has to do these things on 
money that people contribute, I 
think it would be swell if you “guys” 
would back him up by contributing 
a buck or two to help him in his 
work. DON’T SEND CASH, PLEASE! 
Send a check and make it out to 
Dr. Jean Piccard. Send it to me at 
359 Park Ave., West, Mansfield, Ohio. 
I'll forward it to him with a nice 
letter wishing him many happy land- 
ings as an expression from the weld- 
ing fraternity of our faith in him 
and thanking him for his faith in 
welding. Really, you’ll feel swell all 
day long in the thought that you 
have, in a very small way, contrib- 
uted to something worthwhile. 
: + a * 

The thought for the month: Isn’t 
it swell, son, to have the world to 
dream about! 

The Ambassadore 

of Hard-Surfacing 
(P.S.) If you don’t belong to the 
American Welding Society, be sure 
to join up today. Send me a postal 
and I’ll personally mail you an ap- 
plication blank. Remember in Octo- 
ber, it’s the National Metal Exposi- 
tion at Atlantic City and in Novem- 
ber, the International Acetylene 
Convention in Birmingham. 





A Thought for Every Day 

My swell boss, E. L. Mills, sent me 
the following the other day, because 
it is so perfectly grand, he felt sure 
you’d all enjoy reading it also: 


THE TEST OF A MAN 


There's little satisfaction to be gained 
from doing things 

That hold no difficulties; it’s the tough old 
task that brings 

Keen sense of worth and power to the 
man who wins the fight; 

His failures test his courage and his prob- 
lems prove his might. 

Until a man has conquered loss and over- 
come defeat 

He cannot fully understand just why 
success is sweet. 


I'm thankful for my disappointments, for 
the battles lost, 

And for mistakes that seem to charge an 
overwhelming cost; 

I'm thankful for the days of doubt, when 
it was hard to see 

That all things work together for the good 

_ that is to be; 

I'm glad for all that life has brought, be- 
cause today I know 

That men must brave adversities if they 
would greater grow. 

—O. Lawrence Hawthorne. 





The Thought for the Month: There’s 
no use racing to get nowhere. 


_— 
——— 


A Cylinder Truck 


Some time ago we ran a drawing 
in this column showing details of 
the following pictures. Feeling much 
as the Chinese do, that one picture 
is worth ten thousand words—here’s 
thirty thousand words for you guys, 
all at once. Don’t you feel very glad 
that you can just look at it and don’t 
have to read it? 

This little cylinder truck has cer- 
tainly worked out satisfactorily. This 
one has been put on springs instead 
of using rigid wheel construction. 





Simple two-wheeled trailer for 
carrying gas cylinders 


The springs, axles and wheels are 
from a 1927 Chevrolet front end. 
The balance of the construction is 
ordinary steel pipe, welded together 
neatly, and a couple of pieces of 
3/16-in. plate. 

The complete trailer weighs 260 lbs. 
and is easily pushed around by one 
man and trails along at 45 and 50 
miles per hour behind a passenger 
car. It is a swell outfit for any shop 
when rigged up as shown. Total cost 
of material for this job, including 
tires (second-hand ones) was in the 
neighborhood of $10. The welding 
was done during spare moments in 
the shop when the welders would 
ordinarily have been idle. 


Hope I see some of these rolling 


down the highways and byways, as 
I find my way around. 





A Flashback! 


“Pat” (age four)—he’s the heir to 
the Ridlon millions—and I were hav- 
ing breakfast together the other morn- 
ing, when suddenly he looked up from 
his oatmeal, and said: 

“Dad, I think you’re swell!” 

“Go on with ye, lad,” was my reply. 
“Tt think you’ve kissed the Blarney 
Stone!” 

“No!” was his quick retort, “I kissed 
you!” 

Strange how much real softness can 
be found, even in such a hard busi- 
ness. 


In my den there is growing a rather 
interesting galaxy of you gents in the 
welding industry. But there is still one 
hell of a lot of wall space yet to be 
filled and I’d more than appreciate 
having pictures of my good friends and 
pals to put up on that wall. Thank 
you! 





Time protects us from ourselves—it 
is the little things that cannot wait 
that keep the wheels churning. 

In this world of transient things— 
where everything must yield to the 
laws of change—it is strange that one 
thing, love, nearly always remains 
constant and unchanged. 

Let an unbeliever have a close-up of 
the peaceful actuality of a well-beloved 
and good person’s death and he will 
begin to reason differently. 

Most of my days pass very quickly 
because I fill them with myriads of 
things—work to do—but there are 
times when I catch my breath in sud- 
den loneliness. 

One must make no little plans, son. 
They have no magic. Even now you 
should aim high. 

I’ve found that love will not be con- 
fined—it beats its way through every- 
thing I do. 

It isn’t easy to part from a true 
friend calmly. 

Dreams are. such fragile, lovely 
things—it’s hard not to let them ride 
one’s heart. 


—ttes— 


Georce E. Berry, of the United 
States Bureau of Marine Inspection 
and Navigation, Pittsburgh, Pa., re- 
cently inspected two pressure tanks 
of welded construction at Oakmont, 
Pa. These tanks will be installed on 
two hulls now under construction at 
the Great Lakes Engineering Works, 
Ecorse, Mich., for the Ford Motor 
Company. The tanks are 2914 in. in 
diameter and 9 ft. long. 








Unttep States ENcrneers of the 
Memphis district recently took bids 
for the construction of 15 welded 
steel dredge pontoons. These pon- 
toons will be 48 ft. long, 18 ft. wide 
and 2.10 ft. deep and will require 
approximately 260 tons of steel plates 
and shapes. They will be equipped 
with tracks for the support of the 
dredge pipe. Delivery is to be made 
within 45 days after the contract is 
awarded, after which a penalty of 
$3 per day will be enforced. 
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Structure of Hard-Surfacing 
Weld Deposits 


By A. G. DE GOLYER 


Manager, Weld Rod Dept., Ludlum Steel Co., Watervliet, N. Y. 


HE STRUCTURE of a weld de- 
posit of hard-surfacing metal is 
an important factor in deter- 

mining the extent to which such 
metal will resist wear. 

Certain parts of machinery and 
equipment wear, or, stated more ac- 
curately, lose their original dimen- 
sions mechanically, through three 
general causes: (1) abrasion; (2) 
deformation by impact or compres- 
sion; (3) by a combination of abra- 
sion and impact, or abrasion and 
compression. Each of these general 
types of wear imposes different 
physical conditions and, consequent- 
ly, a different type of weld metal 
structure is required to efficiently 
and economically retard wear from 
each cause. 

Extensive study of wear condi- 
tions in a large number of indus- 
tries led to the development of a 
series of new ferrous-base alloys in- 
tended exclusively for the deposi- 
tion by welding of wear-resistant 
overlays or inlays. Weld deposits of 
these alloys have physical proper- 
ties and characteristics specifically 
adapted for resisting the different 
forms of wear. 


This investigation of hard-surfac- 
ing problems disclosed the fact that 
in a great many cases, weld rods 
were selected solely on the basis of 
the initial hardness of the weld de- 
posit. This practise is not to be rec- 
ommended, as a mechanical meas- 
urement of hardness seldom gives 
an accurate indication of the degree 
to which weld metal will retard 
wear. 

Since the main objective of hard- 
surfacing is economy, it is essential 
that the surfacing alloy be selected 
on the basis of a combination of 
physical properties and structure of 
weld metal in order to secure the 


full advantages of economy offered 
by the process. This implies, of 
course, a thorough understanding of 
the wear conditions imposed by the 
operation. 

The structure of many hard-sur- 
facing deposits comprises essentially 
a hard constituent and a much 
softer constitutent which functions 
as a matrix. For example, one of the 
constituents may have a hardness of 
800 or 900 Brinell, while the hard- 
ness of the matrix will range from 
185 to 250 Brinell. The structure of 
such a deposit is more or less com- 
parable to the structure of an abra- 
sive grinding wheel. The latter con- 
sists of particles of silicon carbide, 
or some other hard material, bonded 
with a material having much lower 
hardness. The objective in the case 
of the grinding wheel is to have 
the matrix wear rapidly, in order 
that the partially worn hard par- 
ticles will be rapidly dislodged and 
another surface of sharp cutting 
faces be exposed. 


How Grinding Wheel Works 


The grinding wheel removes metal 
or other material by means of ac- 
celerated abrasion and it is gener- 
ally understood that comparatively 
rapid wear of the wheel is a neces- 
sary evil. The objective of a hard- 
surfacing deposit is to retard wear 
on the area which has been surfaced, 
consequently a weld structure com- 
parable to that of the grinding 
wheel is not well adapted to this 
purpose. For that reason, the physi- 
cal properties of the matrix of a 
hard-surfacing alloy are quite im- 
portant. On all operations imposing 
abrasive wear the matrix should 
have the property of retarding wear 
for an appreciable length of time. At 
the same time the matrix must have 
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pers ower than that of the hard 
const uent. Furthermore, the ratio 
of th: matrix constituent to the hard 
const tuent should be much higher 
than in the case of weld deposits 
intended primarily for abrasion re- 
sistance. 

Weld deposits intended to resist 
impact or compression, either of 
which may be accompanied by some 
abrasive wear, should have a much 
more uniform structure than either 
of the above types of alloys. Frac- 
tures of such deposits should show 





Fig. 1—Type of weld metal struc- 
ture well adapted to resist abra- 
sion 








a relatively fine grain structure and 
it will be obvious that weld metal 
intended to resist deformation must 
have a comparatively low degree of 
brittleness. 

A group of new ferrous-base alloys 
comprising three distinct composi- 
tions has recently been announced. 
These alloys are in the form of elec- 
trodes for hard surfacing and each 
one is intended to give a deposit 
especially suitable for retarding one 
of the three general forms of wear. 

One of the alloys contains ap- 
proximately: molybdenum 17 per 
cent, tungsten 5 per cent, boron 
2.10 per cent and carbon 0.35 per 
cent. Another contains approximate- 
ly: chromium 14 per cent, molyb- 
denum 2 per cent, boron 1.10 per 
cent and carbon 0.35 per cent. The 
third alloy contains: tungsten 5 per 
cent, chromium 4 per cent and a 
minor amount of boron. It will be 
noted that these alloys contain less 
than 0.50 per cent carbon, a much 
lower percentage than is found in 
= ially all other hard-surfacing 
alloys, 

The type of weld metal structure 
Which is well adapted to resist abra- 
siv: wear and also to withstand 
var ing degrees of impact or com- 
pre sion is illustrated in Fig. 1. A 
typ of weld metal particularly well 
ade oted for resisting both abrasive 
wes and a high degree of impact 





or compression is illustrated in Fig. 
2. A comparison of these photomi- 
crographs illustrates clearly the 
marked difference in the two types 
of weld metal. The deposit shown 
in Fig. 1 consists of a high percent- 
age of a hard constituent, in a finely 
divided form, uniformly dispersed 
through the matrix. The hardness 
of such deposits is more than 1725 
Brinell. The structure illustrated in 
Fig. 2 consists of a much lower per- 
centage of super-hard constituent 
than is present in the other metal, 
with a consequent increase in the 
ratio of the matrix. The hardness 
of such deposits is more than 625 
Brinell. It will be observed that the 
structure of both deposits is quite 
uniform and entirely free from mas- 
sive segregates of hard, brittle con- 
stituents. 


Manganese Steel 


The advantage derived from se- 
lecting a hard-surfacing electrode 
on the basis of both physical prop- 
erties and structure of the weld 
metal is illustrated on operations 
involving the hard-surfacing of 14 
per cent manganese steel. There 
are, of course, many operations on 
which it is probably not economical 
to hard surface such metal. On the 
other hand, many dredging and 
other operations impose an appre- 
ciable degree of abrasive wear. On 
these operations wear from abra- 
sion may be excessive. In such cases 
the use of the proper hard-surfacing 
alloy will result in much greater 
service life of the manganese steel. 


One case will serve as an illustra- 
tion. A large hydraulic dredge op- 
erating in sand, gravel and clay with 
occasional stratas of bog iron and 
numerous boulders of varying sizes, 
employed ,manganese steel cutter 
blades. The average service life of 
such blades was approximately 48 





Fig. 2—Type of structure well 
adapted for resisting abrasion 
and impact or compression 








hours. A set of six blades cost $430. 
The same type of blades were hard- 
surfaced with the chromium-boron 
alloy at a cost of $156 for materials, 
labor, etc., giving a total cost of 
$586 for a set of blades. The average 
service life of the hard-surfaced 
blades, under the same conditions, 
was approximately 130 hours. The 
hard-surfaced blades thus gave a 
direct saving of slightly more than 
$100 each 24-hour day. The operator 
of the dredge estimated that a fur- 
ther material economy was derived 
by reason of the fact that the hard- 
surfaced blades retained dimensions 
nearly approximating the original. 

Hard surfacing cannot be satis- 
factory nor economical on every 
operation which imposes. severe 
wearing conditions. However, it can 
be employed to very real advantage 
in a large number of widely diversi- 
fied cases, providing that a reason- 
able amount of care is exercised in 
selecting the welding alloy best 
adapted to resist the type of wear 
encountered. 





Gold Medal to Be Awarded 
for Best Published Paper 


The Lincoln Gold Medal was ac- 
cepted by the American Welding So- 
ciety early this year for presentation 
to the author of the best paper on any 
phase of welding published in the 
Journal of the American Welding So- 
ciety. 





Lincoln gold medal will be 
awarded to author of best tech- 


nical paper 








The medal is being offered by J. F. 
Lincoln, president of The Lincoln Elec- 
tric Co., Cleveland, O., as a stimulus to 
the preparation of worth while con- 
tributions to the art of welding. ‘ 

There are no restrictions as to sub- 
ject matter of papers eligible to com- 
pete for the award. The paper may 
be on the electric-arc process, gas 
welding, resistance welding, or any 
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other form of welding within the scope 
of the American Welding Society. The 
paper may be one read before any sec- 
tional meeting of the Society or at the 
general fall meeting, but it must be 
published in the Journal of the So- 
ciety between the dates given above, 
to be eligible to receive the medal. 


The decision as to the best paper 
will rest with a committee of the So- 
ciety selected by the President. This 
committee consists of Col. G. F. Jenks, 
chairman, K. V. King and F. E. Rogers. 
"Mee medal will be presented during the 
annual convention of the American 
Welding Society in October. 





Huge Radiograph Checks 
Possible Welding Defects 


Huge X-ray machines, new being 
used in the plants of many well- 
equipped producers of pressure ves- 
sels such as distillation equipnfent, 
boiler drums, heat exchangers, con- 
densers and other heavy welded 
steel units, have made the inspec- 
tion of welds in plates up to four 
inches thick a standard practice. 
Such a machine recently was in- 
Stalled in the plant of the Blaw- 
Knox Company, Pittsburgh, Pa. The 
new machine embodies the most re- 
cent improvements for industrial 
work. Radiographs made with it 
clearly show defects and imperfec- 
tions having a quantitative thick- 
ness greater than two percent of 
the depth of the weld. 


Included with this equipment is 
a grid. The purpose of this grid is 
to eliminate all secondary or scat- 
tered rays, thus producing a sharper 
or more definite picture. Defects 
will be shown when X-raying heavy 
plates by the use of the grid, which 
otherwise could not be seen. 


OL lite 
as % 


Using standard radiographs ap- 
proved by the American Society of 
Mechanical Engineers for compari- 
son, the equipment makes possible 
a definite check on the perfection 
of welded work for the protection 
of customers and, in addition, pro- 
vides a permanent record of each 
part of every weld. 

The machine covers a broad range 
in the amount of amperage and 
voltage used. While it is built to 
operate at X-ray tube currents of 
from one to ten milliamperes, it uses 
voltages up to a peak of 400,000 
volts. 

It contains two units mounted on 
a truck. These are the control pan- 
el, which is placed in a lead-lined 
booth which provides absolute pro- 
tection for the operator from con- 
tact with the X-rays; and a head, 








X-Ray machine provides perma- 
nent record of every bit of weld- 
ing on a job 
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so mounted that it may be 
pletely rotated on either it 
zontal or vertical axes. This 
it possible to place the head 
weld in such a position th 
X-ray beam is perpendicula 
tangent drawn through the 
of the welded seam and perp: 
lar to the X-ray film. 

In operation, the welded v« 
permanently marked at int 
within the range of each X-ra 
ture. In addition, lead numbe: 
mounted on the work in order tp 
provide a corresponding record on 
the X-ray negative. The head of the 
X-ray machine is placed at a suit- 
able distance from the weld, and the 
holder, containing the film between 
two intensifying screens in a meta! 
lic frame, is placed on the opposite 
side of the weld. 

Controls permit the selection of 
any desired voltage to conform t 
the thickness of the material being 
inspected. Lead shutters, '% inch 
thick, are mounted at the point i 
the head where the X-ray beam: 
emerge. This permits the machine 
to be moved from point to point 
without turning it off between ex- 
posures and has the effect of elimi 
nating delays incident to the ad 
justment of voltage. 

Attached to the opening in the 
head is a lead lined pyramidal con: 
so shaped that it just covers the 
opening at the housing of the head 
while flaring to dimensions slightly 
larger than the length of the X-ray 
film. This gives absolute restric 
tion of the X-ray beam within a 
definite area. 

The head consists of an oil-filled 
tank, in which are located the 
equipment for generating high volt 
ages and the X-ray tube. The oil 
is circulated by means of a pump 
and filter which maintains the 
equipment at a safe operating 
temperature. 

Since any variation in thickness 
greater than two per cent of the 
depth of the weld will appear as 
different densities on the X-ray filn 
it is possible to detect porosity, slag 
inclusions, or other defects serious 
enough to require rejection of thé 
work. In the cases of rejection, the 
defective welds are cut out and the 
work re-welded and again inspected 





THe AMERICAN INSTITUTE OF 5! 
ConstrucTIoN will hold its Fifteenth 
Annual Convention at the Green- 
brier Hotel, White Sulphur Springs 
West Virginia, October 26th to 2 
General business sessions wil! %€ 
held in the morning, leaving 
afternoons free for special forun 
conferences and group meeting 
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Brief abstracts of papers presented at 


Eighteenth Annual Meeting 


Of American Welding Society, Atlantic 
City, N, J.—Research results will aid engi- 


neers in designing structures for welding 


abstracts of the technical papers 

presented at the 18th annual con- 
vention of the American Welding 
Society, held in Atlantic City, Octo- 
ber 18-22 inclusive. It is our plan to 
publish a selected group of these 
papers in our November issue. 


Recent advances in welding re- 
search and developments in welding 
procedure and related subjects were 
described by more than a score of 
authorities in the welding field. The 
papers presented at Atlantic City 
covered a wide range of engineering 
problems including such subjects as: 
Non-destructive magnetic tests for 
welded seams; Fatigue tests of butt 
welds and structural members; Power 
supply of electric welding; Stainless 
steel applications to pressure ves- 
sels; Welding of oil tankers; Build- 
ing up of locomotive driving boxes; 
Heat effect of welding, etc. 


|’ THIS issue we present several 





A-C. Non-Destructive 
Test for Welded Seams 


By W. B. KOUWENHOVEN 
and A. E. VIVELL* 


If only the human eye could see 
thfough and into metals as it can 
see through glass! If we could see 
into metals we could be sure our 
castings, welds, and other metal 
products on which we so confidently 
rely, contained none of the defects 
which on rare occasions, it is true, 
we discover as the result of accident. 


— 


*Jonns Hopkins University and Prince- 
ton University respectively. 


For we cannot afford to hunt for de- 
fects by cutting our product to bits 
and pasting all the bits together 
again. 

One solution to man’s desire for 
an eye to see into metals is the 
X-Ray, but this solution has several 
commercial limitations. The “eye” 
developed by Professor Kouwenho- 
ven of the Johns Hopkins Univer- 
sity, in collaboration with A. E. 
Vivell of Princeton University, is 
based on the principles of magne- 
tism and may be termed the “mag- 
netic eye.” 


In this method the welded seam 
is magnetized by a powerful alter- 
nating magnetomotive force. For 
welds less than %4-in. thick, 60 cycle 
current may be used to insure pene- 
tration of the magnetic flux. Two 
search coils connected in opposition 
are placed on the seam so that any 
stray field which may be present 
cuts their windings. The shape of 
the wave of electromotive force in- 
duced in the coils is observed by 
means of an oscillograph. 


Using this apparatus on purposely 
defective welds, Professor Kouwen- 
hoven and Mr. Vivell found that, 
given proper conditions, which they 
discovered, unique changes in the 
shape of the wave observed on the 
screen of the oscillograph are cre- 
ated by flaws. Instead of a curve 
having characteristic kinks, typical 
of a sound weld, the defective weld 
produces well-defined irregularities 
in the wave. As the search coils 
move along the weld, flaws even % 
in. deep in the weld are revealed at 
once. 


Effect of Welded Top Angles 
On Beam-Column Joints 


By INGE LYSE and 
GLENN J. GIBSON* 

For the past few years one of the 
leading engineering laboratories in 
the country—the Fritz Engineering 
Laboratory—has been conducting an 
exhaustive investigation into welded 
steel building construction. The 
latest report on this research has 
been prepared by Professor Inge 
Lyse and G. J. Gibson, of Lehigh 
University. 


The investigation at Lehigh deals 
with the rigidity of welded build- 
ings, and provides those who design 
welded buildings with the solution 
of their most pressing problem, 
namely, in what way should the 
floor beams of a building be joined 
to the upright columns. There are, 
of course, many possible ways but 
the designer must know which 
method is most economical consist- 
ent with accepted notions of safety. 
The method advocated by the Le- 
high investigators involves the use 
of steel angles. A steel projection 
or angle is welded to each of two 
columns. The ends of the beam are 
then supported on the angles. Ad- 
ditional angles are welded to the 
top of the beam and to the column. 


The Lehigh tests showed that the 
welded angle method provides rigi- 
dity under ordinary working condi- 
tions and at the same time sufficient 
flexibility to ensure that failure of 
the welded beam-column assembly 
under excessive load will not occur 
at the angle connections, but at the 





*Mr. Lyse is professor at Lehigh Univer- 
sity and Mr. Gibson was formerly American 
Welding Society Research Fellow. 
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center of the beam. Such an ar- 
rangement is the most economical 
because the full strength of the 
floor beam is utilized. 

The tests upon which the method 
of design is based were made on full 
size floor beams, 8, 12, or 16 in. 
deep and 12 ft. long, welded to heavy 
structural steel columns. The angles 
were 3x3 in., and 5 to 7 in. long. The 
welding was performed with the aid 
of covered electrodes, which are 
steel rods, 18 in. long and from % 
to % in. thick, covered with a layer 
of slag-forming materials. 

The welded beam-column as- 
sembles were remarkably strong, the 
design theory developed by the in- 
vestigators being amply substanti- 
ated by the experimental results. 
For instance, a welded connection 
designed to withstand a load of 
17,200 lb. actually reached the limit of 
useful strength at a load of 36,000 
lb. In another series of tests it was 
found that sustained and repeated 
loads had no unexpected deleterious 
effect on the behavior of the welded 
assemblies. The top-angle connec- 
tion, as this type of assembly is 
called, may thus be used with per- 
fect assurance in conjunction with 
the Lehigh methods of design in the 
welding of steel buildings. 





The Heat Effect in Welding 
By W. H. BRUCKNER* 


It is occasion for marvel that 
there are readers enough for all that 
is printed. The average reader is 
able to scan an insignificant frac- 
tion of the printer’s output. Every 
branch of human endeavor and in- 
terest has a staggering amount of 
literature, which is multiplying 
faster and faster. For this reason 
the Engineering Foundation is set- 
ting to work to summarize all that 
has ever been printed on the im- 
portant phases of welding. The 
paper by W. H. Bruckner of The 
Naval Research Laboratory is a con- 
tribution to the program. 

Mr. Bruckner has sifted through 
a large number of scientific articles 
written in French, German, and 
Italian, as well as in English, on 
one of the most perplexing problems 
in welding, namely: what are the 
effects of the welding heat on the 
metal being welded. The most ob- 
vious effect is that the temperature 
of the metal near the weld is raised. 
As the source of welding heat passes 
along, the temperature at any point 
near the weld first rises; then as 
the arc retreats, the temperature 


*Naval Research Laboratory. 


falls. The nearer the zone in ques- 
tion to the weld, the higher is its 
temperature. For different purposes 
it may be desired to spread out the 
heated zone or to restrict it as much 
as possible. In arc welding the heat 
affected zone is directly related to 
the electric power of the arc. 


The heat affected zone constitutes 
metal heated to all temperatures up 
to the melting point. In steel the 
peculiar heat effects of welding give 
rise to hardened or softened zones, 
depending on the steel and the 
welding process. To avoid or remedy 
these heat effects the welder may 
change the type of steel he is using, 
or he may raise the temperature 
of the entire part to 200 to 1000 
deg. F., or he may subject the 
welded part to a complete heat 
treatment. Details of the heat effect 
and its remedies may be found in 
Mr. Bruckner’s authoritative sum- 
mary of welding literature gathered 
from all parts of the world. 





Static and Impact 
Tensile Properties 


By O. H. HENRY“ 


Smash-ups, collisions, and other 
accidental applications of sudden 
loads to metals are known to be 
frequent causes of failure. Brittle- 
ness under these sudden or, as they 
are called, impact loads, is especially 
dangerous in sub-zero weather, as 
in aircraft. Professor O. H. Henry, 
of the Polytechnic Institute of 
Brooklyn, is among the very few in 
the country who are gathering 
fundamental laboratory information 
on the behavior of metals, particu- 
larly welded metals, when they are 
subjected to impact at low tempera- 
tures, down to -110 deg. F. His 
present report is a detailed compari- 
son of the properties of welded and 
unwelded ordinary and _ stainless 
steels under impact. 


Professor Henry subjects his speci- 
mens to the tensile impact test. In 
this test a polished cylindrical speci- 
men about 3 in. long and % in. thick 


is pulled in two by a sudden impact 


blow delivered by a heavy pendulum 
traveling at 10 miles per hour. In 
order to rupture a welded specimen 
while it is at a specified low tem- 
perature, the specimen is cooled in 
a bath of ether and alcohol to which 
is added a few chunks of dry ice, 
which is frozen carbon dioxide. 


The specimens tested by Professor 
Henry were of ordinary steel and of 


*Professor at Polytechnic Institute of 
Brooklyn. 
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stainless steel containing 

cent chromium, 8 per cent 
known as “18-8.” The ordin: 
was welded by three proce: 
tric resistance, atomic hy 
and bronze welding. Welds : 
the first two processes beha 
unwelded steel in the tensile 
test. The bronze welds, whi 
sisted of bars of steel joined to. 
gether by copper-zinc alloy, not the 
usual copper-tin composition, hag 
about the same impact and stati, 
tensile properties as  unweldeg 
bronze, because the bronze is weak- 
er than steel. Although the tensile 
impact strength of all specimens 
tended to decrease slightly with tem- 
perature, there was no indication in 
Professor Henry’s tests of the brit- 
tleness that is often associated with 
the fracture of steel at sub-zero 
temperatures. 

The stainless steel welds, unlike 
the ordinary steel, maintained their 
impact tensile strength at low tem- 
peratures, but there was a slight de- 
crease in ductility. These differences 
between the steels, as well as varia- 
tions between the individual results 
constitute problems that remain 

In adition to his impact investi- 
gations at low temperatures, Profes- 
sor Henry has also measured the 
strength of welds at low tempera- 
tures under slowly applied loads. A 
set of results on welds made by the 
oxy-acetylene torch gave convincing 
evidence of the relative advantages 
of different types of welding rods 
A low-strength rod was definitely 
inferior to the “high-test” rod in 
these tests. 
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Fatigue Tests of Butt 
Welds in Structural Members 


By W. M. WILSON* 


One of the greatest advances in 
recent times in structural engineer- 
ing is the adoption of the fatigue 
strength in design. The time-hon- 
ored testing method of determining 
the strength of steel for bridges and 
other structures by fracturing the 
steel under a continuously increas- 
ing load is now supplemented by 
determining the strength under re- 
peated loads. The change in oul- 
look between the static and the 
fatigue has been necessitated by 
the increasingly heavy loads car- 
ried by our engineering structures 
These loads are always far below 
the fracture strength of the steel, 
but are always varying between 4 
lowest and a highest value. Since 
a steel may fail under repeated |0ads 
that may be individually on'y 


*Professor at University of Illino! 












per cent of the static fracture 
strength, Professor Wilson’s fatigue 
tests on welded structural steel, 
carried out at the University of 
[llinois, are of the highest impor- 
tance, particularly because they are 
the only tests of the sort yet made 
in this country. 

The tests were made on ordinary 
structural steel plates %4 in. thick 
that were butt welded; that is, 
adjoining edges of two plates were 
welded together. The welds were 6 
in. long and were made either by 
hand, with flux covered electrodes, 
or by means of the carbon arc 
process. The fatigue testing machine 
—_the only one of its kind in this 
country—was capable of exerting 
loads of 200,000 lb. pull (tension), 
or push (compression). Professor 
Wilson varied the load on his speci- 
mens from zero to a maximum ten- 
sion and calculated the fatigue 
strength from the test results, the 
fatigue strength being the load 
which would cause fracture on being 
repeated just two million times. 


Professor Wilson found that the 
fatigue strength of a butt weld, as 
made by the welder, was 30 to 40 
per cent of the static strength of 
unwelded steel, and only about 25 
to 50 per cent less than the fatigue 
strength of unwelded steel. . The 
fatigue strength of the weld could 
be improved up to 25 per cent by 
smoothing the weld flush with the 
plate, by heat treatment, or by ham- 
mering the weld metal while it is 
red hot. Actually none of the welded 
specimens was found to have a 
fatigue strength below 20,000, lbs. per 
sq. in. Professor Wilson’s tests go a 
long way toward providing bridge 
designers and other structural en- 
gineers with the authoritative data 
on fatigue strength for which there 
is urgent need. 





All-Welded Steel Tankers 


By A. C. LEIGH" 


The oil-carrying tank ship is a 
familiar sight in every large harbor. 
The forerunner of the “all-welded 
steel tanker” was the welded sta- 
tionary oil storage tank. It was a 
natural development that the weld- 
ed joint should be substituted for 
the riveted joint in tank construc- 
tion, especially in oil tanks where 
tightness is paramount and where 
riveting in its most highly developed 
form often failed to give satisfactory 
and lasting results. The next logical 
step was the all-welded construc- 
tion of the water-borne tank, the 


—_. 


*With The Ingalls Iron Works Co. 


oil tanker being a composite union 
of a series of tanks. 


Heretofore welding has been wide- 
ly used in conjunction with riveting 
in shipbuilding, but the all-welded 
construction with no riveting is now 
becoming the order of the day, as 
A. C. Leigh of the Ingall Iron Works 
Co. pointed out. He described his 
experiences in the designing and 
welding of the first all-welded steel 
tanker, the motorship Transoil, 258 
ft. long, 20,000 barrels capacity. 

The economies of welding depend 
largely on the design. The designer 
should arrange that as much of the 
ship as possible, such as bulkheads, 
may be welded in the fabricating 
shop, where automatic welding is 
done under controlled conditions. 


It is in the assembly of the pre- 
fabricated sections into the com- 
pleted ship with shell plating that 
the shipbuilder’s skill is called for. 
The method of assembly advocated 
by Mr. Leigh is very similar to the 
method now employed in the erec- 
tion of the various portions of the 
plating and framing by progressive 
step. Using this method and taking 
advantage of the welding heat from 
the heavy coated arc welding elec- 
trodes to correct any mis-alignment 
that may develop, the tank ship- 
builder is able easily to produce 
tankers possessing all the advan- 
tages and economies of welded con- 
struction. 





Building Up Locomotive 
Driving Boxes 


By IRVING T. BENNETT" 


“Building up” is a term that has 
been used by engineers ever since 
the introduction of welding. For 
weld metal may be deposited on a 
part wherever desired in order to 
build it up; that is, to increase the 
dimensions of the part. The build- 
ing up process is being applied to 
the driving boxes of locomotives, as 
explained by Irving T. Bennett of 
Revere Copper & Brass, Inc. 


The locomotive driving box has a 
metal lining which accommodates 
the large driving wheels during oc- 
casional misalignment, as in round- 
ing a curve. In the past it was 
customary to cast bronze on the face 
of the driving box to produce the 
lining. These cast bronzes were a 
source of continual trouble, and 
welding is now used to produce a 
built-up lining of vastly superior 
wearing qualities. 


The welder simply deposits as 
many layers of bronze as necessary 





*With Revere Copper & Brass, Inc. 


on the iron driving box. The bronze 
is supplied by an electrode made of 
Herculoy containing 96 per cent 
copper, 3% per cent silicon, % per 
cent tin. The electrode is % in. 
round and is covered with a fluxing 
material which protects the bronze 
from burning as it melts from the 
electrode on to the iron driving box 
under the influence of a welding 
current of 650 amp. The molten 
bronze alloys to some extent with 
the iron and, therefore, is firmly 
bonded. New boxes are lined in 
about 40 min. 

The performance of the are weld- 
ed linings is judged by the interval 
between repairs. The old-style cast 
linings required renewal every 30,000 
miles or so, whereas the built up 
linings have a life of up to 120,000 
miles. Although the driving box 
lining is only one of a great number 
of locomotive parts, nearly $100 per 
locomotive is saved by the use of 
built up welded linings instead of 
the cast lining. The locomotive re- 
pair shop has demonstrated similar 
savings by the application of weld- 
ing to many other locomotive parts. 





Power Supply for Welding 


By A. S. DOUGLASS and 
L. W. CLARK* 

Although the welding industry is 
by no means the largest consumer 
of electric power, welding is a ma- 
jor and indispensable tool of many 
of the utilities largest customers. 
Colonel A. S. Douglass and L. W. 
Clark representing the Detroit Edi- 
son Company, who supply electric 
power to the large number of re- 
sistance welding machines used in 
automobile construction, outlined in 
their paper the numerous ways 
which the utilities are devising for 
giving more satisfactory service to 
the welding industry. 

First let us glance at the amount 
of power used by the three main 
welding processes: arc, gas, and re- 
sistance. That heat for are welding 
is provided by an electric arc struck 
from the welding electrode, a steel 
rod about % in. diameter and 14 
in. long, to the parts to be welded 
together. Each pound of electrodes 
consumes 2% kwh. and there were 
six and a half million pounds of 
electrodes welded in 1936. Although 
the welding heat in gas welding is 
supplied by burning gases, oygen 
and acetylene, electric power to the 
extent of seven million kwh. was 
used last year in manufacturing 
these gases. The power used by the 
large number of resistance welding 





*Both of Detroit Edison Co., Detroit, 
Mich. 
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machines is estimated to be 40 mil- 
lion kwh. Summing up, a grand 
total of 63 million kwh. of electric 
power was used by welding in 1936. 

The problems in distributing the 
electric power to welding are largely 
created by the resistance welding 
machines. These machines require 
enormously large gulps of power at 
intervals of only a tiny fraction of 
a second. Under ordinary circum- 
stances such unusual power de- 
mands would strain the capacity of 
the utilities’ mains and would cause 
flickering of lamps or momentary 
slowing down of electric motors 
throughout the district. The utilities 
have evolved a number of protective 
devices which to a great extent 
eliminate the disturbances caused 
by resistance welding machines. In 
protecting their own systems, the 
utilities at the same time provide 
more satisfactory service to the 
welding industry and to power cus- 
tomers in general. 


Welding in Tanker 
Construction 


By T. M. JACKSON" 


Welding is being very extensively 
used in the construction of large 
oil tankers. Welding provides smooth 
surfaces which drain freely, are 
easily cleaned, and are less subject 
to corrosion than riveted construc- 
tion. In addition, welding often 
results in substantial savings in 
weight. T. M. Jackson of the Sun 
Shipbuilding & Drydock Co. told of 
his experience in welding the mid- 
ship portions of nine tank ships. 

Three of these ships were 542 ft. 
long, 18,500 tons, in which the entire 
cargo tank space extending from 
the engine room to the forward end 
of the tank space, a length of 353 
ft. was of 100 per cent welded con- 
struction. The scheme is to weld 
as many parts of the vessel as pos- 
sible in automatic welding machines 
under the most favorable conditions. 
In this way, all the bulkheads are 
pre-fabricated before fitting them 
on the keel, which is laid in the 
usual way. 

The automatic welding process 
favored by Mr. Jackson is_ the 
Unionmelt process. In this process 
the heat of welding is supplied by 
the electric resistance of a layer of 
fused mineral compounds on much 
the same principle as is involved in 
an electric heating radiator. The 
Unionmelt process deposits an en- 
tire weld in a single layer and pro- 
vides the solution of many problems 
of distortion. Butt welding is adopt- 





*With Sun Shipbuilding & Dry Dock Co. 


ed for all the main structure, lap 
welding being employed only for 
relatively unimportant connections. 

In welding the main units both 
automatic machine welding and 
manual are welding are employed, 
the former only for shop assemblies. 
The manual arc is used on shop 
assemblies where the use of the 
automatic machine is out of the 
question. All welding on the ship- 
ways in connecting the assembled 
sections is also done by hand. The 
change-over from riveting to weld- 
ing in a shipyard leads to a some- 
what different shop layout and par- 
ticularly to a somewhat different 
personnel. Welding is not a strenu- 
ous operation; it requires skill ra- 
ther than brawn. 





Stainless Steel as Applied 
to Pressure Vessels 


By J. C. HOLMBERG* 


Nowadays if a material is badly 
needed, it is not long before some- 
one develops or invents it. Nor is it 
long before the new material be- 
comes a tonnage product. Such has 
been the case with stainless steels, 
the well-known steels containing 12 
to 25 per cent chromium with or 
without up to 10 per cent nickel. 
As pointed out by J. C. Holmberg 
of the Struthers Wells-Titusville 
Corp. in a symposium on the weld- 
ing of high alloy steels, none of the 
stainless steels was known at the 
opening of the twentieth century 
and many had not been conceived 
as early as fifteen years ago. 

Fortunately, welding had been 
growing and becoming a popular 
means of fabricating during this 
same period. It is not surprising 
that this method of making joints 
was rapidly adopted for many suc- 
cessful installations which could 
never have been built by other 
methods. Especially is this true in 
the food, rayon, and other chem- 
ical industries in which tanks, mix- 
ers, towers, pots, and other equip- 
ment must be resistant to corrosion, 
proof against leaks, and free from 
crevices where food or other prod- 
ucts may lodge and ferment. 

Of the many examples of welded 
stainless steel products cited by Mr. 
Holmberg perhaps the most inter- 
esting is the combination rail and 
truck milk tank. The inside of the 
tank is stainless steel which is cov- 
ered first with heat insulation and 
then with sheets of mild steel. The 
interior must take a sanitary polish, 
including the welds in which de- 
pressions or pores are inadmissible. 


*With Struthers-Wells-Titusville Corp. 
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Another instance is a 
stainless steel vulcanizer for moto, 
car steering wheels. Made of jg.» 
(18 per cent chromium, 8 per cen; 
nickel) 4% in. thick and 50 in. diam. 
eter, 18 ft. long, the vulcanizer cog 
$10,000, whereas the same apparaty; 
made of mild steel would have cog; 
only $2,000. The product from the 
stainless vulcanizer, however, |s not 
rust stained as would be the cage 
with a vulcanizer made of ordinary 
steel. 

A most unusual application of 
welded stainless steel described py 
Mr. Holmberg is an X-ray machine 
for the treatment of cancer buij 
for Columbia University and the 
Presbyterian Hospital, New York 
Stainless was selected because its 
greater density assures successfy! 
operation of this high-vacuum ap- 
paratus. 

Other applications of welded 
stainless have been made in the 
paper and textile industries, and the 
interesting material: nickel-cladq 
mild steel also is being used to an 
increasing extent in welded con- 
tainers of all sorts and sizes. Al! 
told, the welded stainless steel pres- 
mind when confronted with prob 
sure vessel is something to keep in 
lems of severe corrosion. 


Tests and Arc Welding 
in Ship Structures 


By LIEUT. COMMANDER 
W. P. ROOP* 


In introducing his paper before 
the Annual Meeting of the American 
Welding Society, Commander W. P 
Roop of the U. S. Navy stated that 
the Eskimo Kayak, a remarkable 
perfection in hull design, was de- 
veloped without the aid of labora- 
tories. He then goes on to state 
that although essentially the same 
composite construction is used in 
Navy vessels as in Kayaks, the ma- 
terials, methods, and dimensions of 
the latter cannot be compared with 
the former. The modern welded 
vessel requires the aid of a labora- 
tory in its construction. 

Aside from its purpose as a source 
of new methods, the laboratory is 
to a large extent in control of tests 
It should never be forgotten, said 
Commander Roop, that the ultimate 
object is to produce satisfactory 
welded structures. “What we want 
is a joint that will behave in service 
as if there were no joint.” The tests 
made to determine whether the 
welded joint possesses this quality 
are of two kinds: 1. the direct test 
in which the conditions of service 


welded 





*United States Navy. 








8 


ful 


ed 
he 
he 
ad 
an 
n- 
All 
1S - 
b- 


dle 
e- 


must be known accurately; 2. the 
indirect test in which test conditions 
should duplicate service conditions 
as closely as possible. 

Commander Roop directed his fire 
particularly against tests of either 
kind which are not decisive. For 
example, he stated, “It has become 
a truism that weld value depends 
on personal qualities in the welder. 
A personal qualification test is easily 
devised, but demonstrates only that 
a man can make a satisfactory weld, 
not that he does so.” Wherever pos- 
sible the drift of practice is away 
from dependence on personal skill 
of the individual welder and toward 
fuller control of process and tech- 
nique. 

Here Commander Roop raised the 
question: What is the best tech- 
nique? “No subject in welding is 
subject to wider differences of opin- 
ion, which demonstrates that tests 
of welding technique are not con- 
clusive. The direct test doesn’t work 
well for the reason that equally good 
welds can be made by different 
techniques, and besides there is yet 
no convenient method for defining 
the techniques now in use. 

Concluding his stimulating and 
provocative appraisal of present day 
methods of testing everything con- 
nected with welding, Commander 
Roop expressed the belief that we 
must now provide ourselves with 
harmless accidents. In learning how 
to explain them we shall also learn 
how to avoid them. 





Assembly Plant for 
Welding of Barges 


By GEORGE F. WOLFE" 


Often the humble barge has been 
the proving ground of the shipbuild- 
ing industry. The severe punish- 
ment to which barges are subjected 
is notorious. For this reason and on 
account of their insignificance, 
barges are usually the first type 
of vessel in which new developments 
in ship design and construction are 
given a trial. If the new principle 
succeeds in the barge there is hope 
for it in larger vessels. 

One of the most far reaching of 
the new developments in shipbuild- 
ing is the adoption of the assembly 
line method, as described by Mr. 
Wolfe of the Dravo Corporation. The 
assembly line method with com- 
pletely housed operation for barge 
building was evolved as the result 
of a study of production methods in 
other industries. As a result there 
ils no congestion of equipment on 
the launching ways. 


— 


*Dravo Corporation, Pittsburgh, Pa. 


In brief, the method of building 
a welded barge consists of fabricat- 
ing the elements of the barge in as 
large pieces as can be handled con- 
veniently. The sides of the barge 
are box sections 30 ft. long, 10 ft. 
deep, 3 ft. wide, weighing 10 tons 
each. These are fitted to the bot- 
tom on a special fitting table which 
may be tilted to facilitate the weld- 
er’s work. 

Upon assembly of all side sections 
to the bottom, the barge, which, if 
it is of the coal hopper type, may 
be 175 ft. long, 26 ft. wide, and 11 ft. 
deep, is ready for launching. The 
entire barge is placed on a massive 
transfer carriage equipped with four 
14 ton hydraulic jacks which carries 
it to the launching ways. The barge 
is launched sideways into the river 
with the customary splash and 
comes to rest ready for immediate 
service. 





Welding Low Alloy Steels 
By DR. A. B. KINZEL* 


In his opening remarks at the 
Symposium on Welding Low Alloy 
Steels, Dr. A. B. Kinzel of the Union 
Carbide and Carbon Research Corp- 
oration stated that the welding of 
low-alloy steels today is an accepted 
practise. The low alloy steels are 
steels in which % to 4 per cent of 
alloying element, such as chromium, 
copper, or nickel, is added. The ad- 
ded elements raise the strength and 
hardness of steel without sacrificing 
ductility or toughness. 

The major problem in welding the 
low alloy steels is to obtain a joint 
that is tough under shock as well as 
under quiet load. Under some con- 
ditions a zone adjacent to the weld 
may be obtained that is consider- 
ably harder than welded steel. In 
unalloyed steel an increase in hard- 
ness is accompanied by a loss in 
toughness. The low alloy steels, 
however, remain tough despite a 
similar increase in hardness. In this 
fact lies their usefulness. 


The problems that, in the past, 
have beset the welder of low alloy 
steels have practically disappeared. 
Strength and soundness are merely 
a question of choice of welding rods 
and methods. It used to be thought 
that more trouble with shrinkage 
would be encountered with low-alloy 
than with unalloyed steel. It is a 
fact, nevertheless, that the low-alloy 
steel, since its high strength permits 
the use of thinner plates, involves 
the welder in no shrinkage problems 
not encountered in unalloyed steel. 





*Union Carbide and Carbon Research 
Corporation. 


Summarizing the current indus- 
trial situation, Dr. Kinzel classes as 
foolproof those steels containing less 
than 0.15 per cent carbon and hav- 
ing a strength below 80,000 lbs. p.s.i., 
providing the thickness is not exces- 
sive. Steels containing a higher per- 
centage of carbon, but not exceeding 
95,000 lbs. p.s.i., in strength likewise 
may be used with complete satisfac- 
tion if the welds are relieved of 
shrinkage stress by suitable heat 
treatment. All in all, the welding 
of low-alloy steels is only a very 
small step beyond the welding of 
unalloyed steel; welding can be 
adapted to these steels in much the 
same manner and to the same de- 
gree. 


Wrinkle Bending for Field 
Fabrication of Pipe Bends 


By R. B. AITCHISON* 


As civilization progressed some 
commodities, such as water, came to 
be used in such large quantities that 
the system of distribution by the 
barrel or tank load became econom- 
ically unsound. The system of dis- 
tribution by pipes radiating from a 
central source of supply replaced 
the laborious batch distribution sys- 
tem for water, gas, and more re- 
cently oil. The systems for oil, (par- 
ticularly from the wells in Texas to 
refineries on the Great Lakes and 
the Atlantic Seaboard), and natural 
gas, are particularly important and 
comprise many thousand miles of 
pipe. Practically all the joints in 
these steel pipes are welded. 

The natural gas pipe lines are laid 
in shallow trenches and take the 
shortest distance from pump to 
pump. Nevertheless the pipes are 
not straight but must be bent to 
the shape of the mountains and gul- 
leys they cross. A novel method for 
making the bends was described by 
R. B. Aitchison of the Linde Air 
Products Company. This method is 
known as wrinkle bending, and re- 
places the extremely laborious sys- 
tem of cold bending which has been 
used hitherto. 

To wrinkle bend a pipe, an oxy- 
acetylene torch is used to heat a 
narrow band bright red at right 
angles to the pipe and extending 
half way around the pipe. The pipe 
is then bent either by hand or by 
means of a tractor. In this way the 
heated section is slightly buckled, 
and the bend is smooth and sweep- 
ing. For bends of greater curvature 
two or more wrinkles are made. The 
wrinkles project outwards, thus pro- 
viding a full opening throughout the 


*The Linde Air Products Co. 
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bend. A wrinkle may be made in 
24% to 3 min. 

Wrinkle bending lends itself read- 
ily to correction, since too much 
bending in one or more wrinkles 
may be taken out simply by reheat- 
ing and reversing the pull or sag. 
Furthermore the pipe is not stressed 
as in cold bending because the 
bend occurs only where the pipe has 
been softened by heating. One of 
the most important advantages of 
wrinkle bending is its low cost. 





Welded Girders With 
Inclined Stiffeners 


By CYRIL D. JENSEN and 
WILLIAM F. LOTZ, JR.* 


Modern steel construction is based 
on the use of girders. These are 
simply beams that are too large to 
be rolled economically in one piece 
at the steel mill and are, therefore, 
welded together from three separate 
flat plates: the web plate and two 
flange plates. In order to prevent 
the buckling under load of the larg- 
est of these three plates, which may 
in extreme cases, be as much as 
10 ft. high, the steel constructor is 
forced to stiffen it by welding stiff- 
eners to it. In this form the stiff- 
ened girder is used in the construc- 
tion of buildings, mills, cranes, ships, 
bridges, subways, and, in fact, all 
heavy engineering structures. 

From time immemorial the stiff- 
eners have been welded to the web 
straight up and down between the 
flanges of the girder. The accept- 
ance of the vertical stiffener by the 
Structural designer apparently has 
been based on nothing more sound 
than tradition, and the tradition is 
now under attack by Professor Cyril 
D. Jensen, of Lehigh University, and 
one of his students, William F. Lotz, 
Jr. 

Professor Jensen found first of all 
that the vertical stiffeners in actual 
fact supported an insignificant pro- 
portion of the total load on the 
stiffened girder. It occurred to him 
that the stiffeners might be made 
more effective by inclining them to 
the vertical. Adopting the system 
familiar to research workers in all 
branches of science and engineering, 
Professor Jensen tried out his new 
“medicine” on models. In this in- 
stance, the models were of card- 
board and of transparent celluloid. 

Both models having demonstrated 
the vast superiority of the inclined 
over the vertical stiffener, Professor 
Jensen and his student collaborator 
decided that the time had arrived 


*Mr. Jensen is a professor at Lehigh Uni- 
versity and Mr. Lotz, Jr., is a student. 


for a test on full-size welded steel 
girders with both systems of stiff- 
ening. True to expectations, the 
welded girder with inclined stiff- 
eners withstood approximately 20 
per cent higher loads without buck- 
ling than the girder with vertical 
stiffeners. Besides, the inclined stif- 
fener carried a considerable pro- 
portion of the load on the girder. 
New developments in methods of 
steel construction are not slow to 


be adopted by engineers. Pr.)/ 
Jensen’s tests unquestionab! 
gest a new development: : 
the use of inclined in place o 
cal stiffeners. Although a goo 
remains to be worked out, especj 
in connection with the most 
tageous angle of inclination 
inclined stiffeners, the atten: 
the structural designer ha: 
seriously directed toward the 
of the Lehigh tests. 





Arc Welding Moves Ahead 


True to the predictions that were 
made for it a decade ago, the elec- 
tric arc welding process has been 
making big strides in extending its 
fields of usefulness according to the 
National Electrical Manufacturer’s 
Association. The growth in volume 
in the past five years is shown by 
the N.E.M.A. reports of electric weld- 
ing wire consumption, from 18.8 mil- 
lions of pounds in 1932 to 111 mil- 
lions of pounds in 1936. It is thought 
in some quarters that there will be 
recorded a further 50 per cent in- 
crease when the total for 1937 is 
known. That this progress is not 
all due to the general revival of 
industrial activity is shown by the 
steady increase in volume by com- 
parison with the early thirties, before 
any real industrial revival had 


1932 


1935 


started. A more graphic p: 
the increasing amount of elect 
being used for each ingot ton 
In 1932 the figure was 14 lbs. of 
electrode for each ingot ton; in 193¢ 
this figure had reached 2.4 pounds 
an increase of 17 per cent. 1937 
activities indicate that the trend is 
still definitely upward. In genera! 
this growth may be ascribed to the 
fact that the shielded arc process 
makes possible a quality of weld de- 
posit that has won engineering a 
ceptance in nearly all the majo! 
fields of steel construction and 
fabrication. Prominent naval en- 
gineers have stated that the riveted 
ship is on the way out, barge 
and tanker construction for inland 
waterways is largely an all-weld 
job, and railroad freight cars ar 
being welded in large quantities 
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A battery of blast furnaces at mill of Tennessee Coal, Iron and Railroad Co. 


38th Annual Meeting of LAA. 


Will Feature Recent Advances 


Of interest to welding engineers 

and operating men — Three-day 

convention in Birmingham will 
draw many from the South 


UTSTANDING leaders in the welding in 
() dustry are to appear on the program of the 

38th Annual Convention of the Interna- 
tional Acetylene Association according to an an- 
nouncement just issued by the secretary. The 
meeting is to be held in Birmingham on November 
10, 11 and 12, at the Tutwiler Hotel. The program 
includes meetings which will be of interest to 
everyone in the welding industry and to all who 
use welding or cutting. Three technical sessions 
are to be held in the afternoons. Round table dis- 
cussion groups, so popular last year, are scheduled 
for Wednesday and Thursday evenings. The ten- 
tative program for the convention follows: 





WEDNESDAY, NOVEMBER 10 





12:15 P. M. 
Opening Session 
Features will be the opening address by C. D’W. 
Gibson, President of International Acetylene 
Association, and the presentation of the More- 
head Medal. 
2:30 P. M. 

First Technical Session “Speeding Manufacture 
and Construction With Oxy-Acetylene 
Welding” 

CHAIRMAN: Lester N. Shannon, Vice-President, 
Stockham Pipe and Fittings Co. 


Papers to be presented are as follows: 
“Butt-Welding of Railroad Rails” 
R. R. Cummins, Central of Georgia Railway, 
Atlanta, Ga. 
“Piping Design, Fabrication and Erection” 
O. B. McLaughlin, Freeport Sulphur Co., Port 
Sulphur, La. 
“Welding of Power Piping” 
Lee Hopkins, John W. Danforth Co., Buffalo, 
e. 
“Metallurgical Problems in Bronze-Welding Cast 
Iron Pipe” 
Dr. J. T. MacKenzie, American Cast Iron Pipe 
Co., Birmingham, Ala. 
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“Welding of Cast Iron Pipe” 
C. L. Lane, Walworth Alabama Co., Birming- 
ham, Ala. 
“Welding In A Chemical Plant” 
E. A. O’Neal, Monsanto Chemical Company of 
Alabama, Anniston, Ala. 


8:15 P. M. 
Round Table Discussion—Engineering Session 

A series of concurrent meetings for open discus- 
sion of problems of economics, management and 
design, related to welding and cutting—of spe- 
cial interest to managers, engineers, foremen 
and others planning and supervising welding 
and cutting operations. 

GENERAL CHAIRMAN: J. I. Banash, Consulting En- 
gineer, International Acetylene Association; 
Past-President, National Safety Council, Chi- 
cago. 

Subjects to be discussed are: 

Codes and Operator Training 

Stainless and Alloy Steels 

Aluminum, Nickel, Copper, and Other Non-Fer- 
rous Metals 

Hard-Facing 

Pipe Welding 

Cutting and Use of the Oxygen Lance 

Fire Prevention and Safety 





THURSDAY, NOVEMBER 11 





12:15 P. M. 
Annual Luncheon and Business Meeting 
Reports of Committees 
Election of Officers 


Chairman: C.D’W. Gibson, President, Interna- 
tional Acetylene Association 


2:30 P. M. 


Second Technical Session “How and Why to Use 
Oxy-Acetylene Cutting” 

CHAIRMAN: E. E. Michaels, Chairman, Birming- 
ham Section, American Welding Society; Gen- 
eral Manager, Chicago Bridge and Iron Com- 
pany, Birmingham, Ala. 


Papers to be presented are as follows: 


“Oxy-Acetylene Cutting in Fabrication” 

A. E. Gibson, President, American Welding 
Society; President, Wellman Engineering 
Company, Cleveland 

“Management of Machine Cutting Operations” 

Dr. G. V. Slottman, Air Reduction Sales Co., 

New York 
“Cutting and Tempering of Structural Steels” 
H. H. Moss, The Linde Air Products Company, 
New York 
“Use of Shape-Cut Parts in Machine Design” 
Lukens Steel Company, Coatesville, Pa. 
“Cutting Alloy and Clad Steels” 
W. D. Keelor, Ingersoll Steel & Disc Division, 
Borg-Warner Corp., Chicago 
“Oxy-Acetylene Cutting As Applied to Repair and 
Conversion of Present Cargo Vessels to Tankers, 
and to Marine Work” 

A. C. Leigh, Ingalls Iron Works Company, 

Birmingham, Ala. 
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C.D.W. GIBSON—President 
International Acetylene Association 








8:00 P. M. 
Round Table Discussion—Operating Session 

A series of concurrent meetings for open discus 
sion of practical problems of welding and cut- 
ting—-of special interest to shop owners, weld- 
ing and cutting operators as well as to those 
planning and managing welding and cutting 
operations. 

GENERAL CHAIRMAN: Warner S. Hays, Managing 
Director, American Welding Society 

Subjects to be discussed are: 

Hard-Facing ; 

Cutting and Use of the Oxygen Lance 

Aluminum, Nickel, Copper and Other Non-Fer- 
rous Alloys 

Pipe Welding 

Bronze Welding 

Low Temperature Brazing and Use of the Alr- 
Acetylene Flame 

Sheet Metal and Steel Plate Welding 

Stainless and Alloy Steels 





FRIDAY, NOVEMBER 12 





8:30 A. M. 
Plant Inspection Trip—Tennessee Coal, Iron 
Railroad Co., Ensley and Fairfield, Ala 
An interesting and informative tour of a complete 
iron and steel plant. 


2:30 P. M. 
Third Technical Session “Maintenance and Opera 
ting Uses of the Oxy-Acetylene Process 
CHAIRMAN: K. L. Landgrebe, Vice-President, Ten- 
nessee Coal, Iron and Railroad Co., Birming- 
ham, Ala. 
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Papers to be presented are as follows: 


“Selective Hardening of Ferrous Materials With 
the Oxy-Acetylene Flame” 
R. L. Rolf, Lakeside Steel Improvement Co., 
Cleveland, O. 


“Flame Hardening” 
John Howatt, American Spiral Spring Co., 
Pittsburgh, Pa. 


“Important Uses of the Oxy-Acetylene Process 
in Steel Mill Operations” 


WwW. J. Sannemann, Tennessee Coal, Iron & 


Railroad Co., Birmingham, Ala. 


“Reclamation of Textile Mill Parts” 
Hugh Comer, Avondale Mills, Sylacauga, Ala. 


“Welding Stainless and Alloy Steels” 
H. C. Whittmer, Republic Steel Corp., Cleve- 
land, O. 


The round table discussions will be held in the 
auditorium of the Phillips High School. At a similar 
session held at the convention in St. Louis last year, 
over 2,000 attended. Because of the interest shown 
in these meetings last year, two evenings are devoted 
to these discussions. Each group meeting will be in 
charge of a group chairman who will be assisted by 
guest technical advisors. These will be recognized 
authorities on the subjects under discussion. 


Among the advisers to be present at the round table 
discussions are: 


W. D. Hatsey, Hartford Steam Boiler Inspection and 
Insurance Company. 


H. L. WHITTEMORE, U. S. Bureau of Standards. 
A. E. Grsson, Wellman Engineering Company. 
Dr. G. V. SLotrman, Air Reduction Company. 
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Dr. A. B. Krnzet, Union Carbide and Carbon Research 
Laboratories, Inc. 


H. C. WuItTTMER, Republic Steel Corporation. 


W. B. KEEtor, Ingersoll Steel and Disc Div., Borg- 
Warner Corp. 


I. T. Hoox, American Brass Company. 
F. G. Fiocxe, International Nickel Company. 


J. R. Dawson, Union Carbide and Carbon Research 
Laboratories, Inc. 


Geo. Hoctunp, Aluminum Company of America. 
Pror. O. M. Harretson, Georgia School of Technology. 
W. A. Wisster, Haynes Stellite Company. 

Leo Hurst, Georgia Natural Gas Co. 

J. T. Harpwicx, Tennessee Coal, Iron and Railroad Co. 
R. F. Hetmxamp, Air Reduction Company. 

A. J. Betpon, The Linde Air Products Company. 

H. E. WINKLEMAN, National Cylinder Gas Company. 
J. J. Crowe, Air Reduction Company. 

E. M. EviLetu, Bastian-Blessing Company. 

EvERETT CHAPMAN, Lukenweld, Inc. 

J. I. Banasu, National Safety Council. 


H. F. Rernuarp, Secretary, International Acetylene 
Association. 


E. J. SmirH, Underwriters’ Laboratories, Inc. 
H. S. Smiru, The Prest-O-Lite Company, Inc. 


Copies of the complete program can be obtained 
upon request to the secretary at the office of the Asso- 
ciation, at 30 East 42nd St., New York City. 














Rock Island Has Six 
New Streamlined Trains 


Six new Diesel-powered “Rockets” 
will soon be placed in regular pass- 
enger service on the Rock Island 
Lines. A feature of these new 
streamlined speedsters is the welded 
stainless steel coach construction, 
weighing only half as much as 
coaches of conventional design. The 
cars were built by Edward G. Budd 
Mfg. Co., Philadelphia, using the 


Budd “Shotweld” process of welding. 
Each power unit has a 1200 hp. 
Diesel engine built by Electro-Motive 
Corp., McCook, Il. 


The average speed of these trains 
when placed on regular schedule, 
according to Rock Island officials, 
will be about 70 miles per hour. This 
will reduce the running time of the 
present service, in some instances, 
by about two hours. All are daylight 
trains, air-conditioned throughout, 
with the most modern facilities and 


striking interior color decorations. 


The first car in the three-car 
trains contains a baggage compart- 
ment, behind which is the kitchen, 
connected with a dinette compart- 
ment seating 32 persons. The second 
car has reclining chairs, seating 74 
persons. The third car is the ob- 
servation-parlor car, seating 48 per- 
sons. This car is equiped with a 
counter or bar for serving refresh- 
ments. In the four car trains an- 
other coach is included. 





First of a fleet of six is this new stainless steel, streamlined train built for the Rock Island Lines 
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The Story of Acetylene 


Man's constant struggle upward is 
told by his efforts to obtain better 
artificial light— Calcium carbide 
has played an important part in the 
evolution of modern lighting 


By W. F. KUHL 


District Manager, Shawinigan Products Corp., New York 


HE emancipation of the human 

race from the slavery in which 

primitive man was born to spend 
countless centuries, totally subservi- 
ent to nature’s whim, dates from the 
discovery of fire, and consequently 
artificial light. Hendrik Van Loon, in 
his book, “The Story of Inventions,” 
begins his narrative with the fol- 
lowing paragraph—“One fine day a 
small speck of dust (it weighed only 
six thousand decillion tons, which is 
very little as such luminaries go) 
wandered forth from its ancient 
mother, the Sun, and set up in busi- 
ness for itself.” 

To appreciate, even in part, the 
importance of artificial lighting in 
the advancement of the human race, 
it is necessary to know something of 
the problems confronting prehistoric 
man in his struggle to live and even- 
tually emerge into that period which 
we are pleased to term civilization. 

When this tiny globe of ours set 
up in business for itself, it is reason- 
ably certain from what we already 
know, that most of its surface was 
covered with water, and what little 
land was not covered with slime and 
mud—was heavily wooded and dense 
with rank vegetation. Life itself, in 
all probability, was largely dominated 
by fierce, indescribable creatures of 
the air; the sabre-toothed tiger, the 
mastodons, dinosaurs, and all sorts 


of ferocious beasts in the forests; 
and for the rest a multitude of slimy 
crawling things ranging from the 
lizard to gigantic monstrosities ex- 
isting only by virtue of their ability 
to withstand the intense cold and 
heat; the foulness incident to life 
spent in low marshy areas with its 
semi-poisonous atmosphere, and last 
but not least the never-ending strife 
and murderous battles constantly 
waged one against another. 


Early Man’s Insecurity 


In such surroundings man, in the 
stage of evolution, first saw the light 
of day. Beset on every side by savage 
beasts battling for existence—never 
knowing what minute might be his 
last, never daring to venture forth 
at night; never safe in whatever hole 
or crevice he might crawl into with 
the setting of the sun—more often 
than not he ceased to live in order 
to provide a meal for some other 
living thing. 

Thus, we see man at that date, 
very little removed from the other 
savage beings about him—existing on 
precisely the same plane, forced to 
kill constantly in order that he might 
live, or suffer himself to be killed as 
the alternative. Under this contin- 
ued pressure, and being at a. disad- 
vantage in size and strength, his 
latent cunning was more and more 
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suitabl: to his development. Thus 
nature herself, coupled with occa- 
sional accidental discoveries, ac- 


counte: for the first slight easing 
of the : ard lot of the human species! 

Now comes the most important 
discov-ry Of all time—Fire. Prob- 
ably through some such accident as 
a lightning flash; the eruption of a 
yoleano, spontaneous combustion, or 
q rock slide causing a spark to ignite 
some inflammable material, fire was 
porn. The poor savage, together with 
his animal neighbors, undoubtedly 
observed this strange new pheno- 
mena in trembling fear. After the 
frst fearsome reaction came curi- 
osity regarding this thing that could 
produce light and heat which until 
then had only come from the sun. 
Overcoming his terror, he managed 
to salvage a flaming stick which he 
carried to his cave. Man had ad- 
vanced another step on his road to 
civilization, and the fire on the ledge 
at the opening to his cave, became 
the first symbol of “Home Sweet 
Home.” 


The First Home 


A crude pitiful hovel—this first 
cave home—but nevertheless a home. 
By the use of fire it could be warmed 
and protected from savage predatory 
animals who heretofore had con- 
tested for the possession of such 
shelter. 

Then too, the home could be 
lighted by means of the fire, or if 
the heat became too oppressive, a 
burning stick could be placed in a 
crevice or on a flat stone with an- 


other stone on top to hold it in. 


position. And so was born the first 
artificial light. No longer was man 
limited to the sun for his heat and 
light. The restraining shackles of 
limited hours in which to accomp- 
lish his daily tasks had been thrown 
off forever, to say nothing of the 
protection from living terrors of the 
dark hours. 


Now, having made the discovery 
of fire, prehistoric man learned that 
unless constant care was exercised 
the flame would disappear, and 
when it did he was forced to await 
another accidental happening to 
again obtain’ a’ flaming stick or a 
glowing embér.. We may be sure 
that steps were taken to keep this 
life-conserving and consuming thing 
alive after the first few experiences! 

Eventually through another acci- 
dent he found that by rubbing two 
sticks together long enough and 
hard enough they became heated 
and finally smoldered into a flame. 
That was in reality the first match. 
Ano'her advance and another mile- 
stone from slavery. This discovery 
was made countless centuries ago, 


for when we turn back the pages 
to the very beginning of our his- 
torical records, we find this art of 
fire-making was already well known. 

During the “stone age” when folks 
began making things from stone, 
they found that two stones struck 
sharply against each other would 
produce a spark that could be util- 
ized with the aid of a bit of in- 
flammable material, to create a fire. 
Much, much better than accidents! 
And this discovery led to the tinder 
box—a bit of fire-stone and a piece 
of metal, with some dried grass or 
peat moss! This invention had con- 
siderable merit, for it is the grand- 
daddy of our modern cigarette- 
lighter! 

Following the tinder-box, some 
time in the 17th century, we ‘become 
familiar with the scraps of wood 
impregnated with sulphur which 
were ignited by means of hitting 
small lumps of phosphorous with a 
stone. Because of the danger inci- 
dent to their use and the poison 
contained in yellow or white phos- 
phorous, plus the expense, they were 
more or less a passing fancy. In the 
early part of the 18th century there 
appeared a cumbersome sort of fric- 
tion match. It was not until about 
the middle of that century that the 
match, similar to those in use at 
the present day, was perfected. 

Another means of creating fire 
was discovered—the use of glass to 
focus the sun’s rays. Under clear 
atmospheric conditions and with a 
high sun, it is also possible to kindle 
a fire with the aid of a piece of ice 
fashioned in the shape of a convex 
lens. 


The Burning Stick 


It is difficult to name in proper 
sequence the various types of lights 
and lamps as they were developed 
from prehistoric days to the present, 
so wide and varied have been their 
shapes and forms, as have been the 
materials and fuels utilized. First, 
the burning stick or fagot was prob- 
ably the earliest means of artificial 
illumination, aside from the open 
fire itself. Then came the wood 
splinters sliced from a resinous tree 
or from wood that had been im- 
pregnated with a fatty grease or oil. 
which were used in conjunction with 
the splinter holder. Rushes prepared 
with grease were also used in place 
of wood splinters in these holders. 
Resinous gums wrapped in leaves; 
animal carcasses; certain kinds of 
fish which were stuck in a cleft 
stick; and birds have all served as 
means for providing light in vari- 
ous parts of the globe. So keen and 
desperate has been the desire for 
light that even the glow-worm 


(larva of the fire-fly) was forced 
into use! It is definitely known that 
quantities of fire-flies imprisoned in 
perforated gourds, or in vessels of 
clay with holes punched in the sides 
have been utilized in the early 
stages. Our first lantern, by the 
way! 

Some of the earliest types of 
lamps using animal or vegetable 
fats, have been first the human 
skull itself; skulls of small animals; 
flat stones with the center hollowed 
out and then a more elaborate stone 
lamp appeared during the stone age. 
These were superseded by clay and 
terra-cotta molded in numerous 
shapes and sizes. After that came 
the metal age with its manifold 
possibilities for shaping and form- 
ing, opening the field for the an- 
cient fire baskets; these to be fol- 
lowed by the artistic creations from 
glass. Large stone and clay vases 
have had their day too. A unique 
contrivance resembling a small mill 
which produced a stream of sparks 
through the striking of a metal 
wheel on flint was at one time used 
by the miners when employed un- 
derground. 


Dried Fish Skins 


Amadou—a soft spongy substance 
from fungi growing on trees and 
used as tinder was another means 
of crude illumination adapted by 
the miner as well as fireflies in a 
bottle—dried fish skins, from the 
scales of which a faint phosphor- 
escent light was given—candles and 
torches. 


A system of mirrors for mine 
lighting was also tried. A large 
mirror at the top of the shaft re- 
flected sunlight to the bottom where 
another glass threw the light into 
the drift. It worked after a fashion 
but could only be used in shallow 
mines and as the rays could be 
reflected but a short distance into 
the drift tunnel, was most unsatis- 
factory. 


Where open flames could not be 
used in “gaseous” mines another 
means of illumination had to be 
found and the “safety” lamps such 
as the Clanny, The Dayy, Scotch 
Davy, Davy in a Can, Stephenson, 
Wolf, Koehler and Ceag Lamps were 
inventions that did much to over- 
come this difficulty. These lamps 
were constructed so that the flame 
was enclosed by glass and a wire 
gauze. The theory being that gas 
outside of the lamp itself could not 
be ignited by the flame. The fuels 
in these lamps ranged from the 
candle to various types of oil. 


It is interesting to note the con- 
struction of an early type Clanny 
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lamp. Water was placed in the 
bottom, a candle partly submerged 
and held in place by a holder on 
the lower plate provided the fuel. 
Another layer of water was ar- 
ranged above the flame and the air 
necessary for combustion was forced 
through the lower water level by 
means of a hand bellows. The com- 
bustion elements escaping through 
the upper water seal. 


Probably the very first fuel for 
lamps was grease, or the crude fat 
from animals; followed by vegetable 
oils obtained from a variety of nuts, 
olives, plants and vegetable matter; 
including resinous substances ex- 
tracted from wood. 


Mammals Were Slaughtered 


As the demand increased, man 
turned his efforts into profit by 
hunting amphibious animals such 
as the walrus, seal, etc., and untold 
numbers of huge mammals of the 
seas were slaughtered to provide a 
steady stream of fats and oils. 
Sperm oil, obtained from the head 
cavities of sperm-whale, was one of 
the better known of the animal oils. 
The cultivation of vegetable sources 
was also undertaken and Colza oil, 
extracted from rape-seed, had a 
relatively wide market. Mineral oil 
came into general use about 1853- 
1855, when the modern lamps began 
to appear. During this period, gas 
also made its appearance as a most 
important means for lighting. 


Running through this “light pic- 
ture of the ages” we must not forget 
the candle which in one form or 
another has a long history of its 
own. After the wood splinter, the 
tallow dip may possibly have been 
the first step towards candle mak- 
ing, followed by the tallow candle 
and those made from bees-wax. The 
first wax candle was more expensive 
than those made from tallow, and 
was to be found only in the homes 
of the rich until approximately the 
15th century. A white waxy sub- 
stance obtained from the head of 
the sperm-whale, known as Sperma- 
ceti, has also been used in candle 
making. 


The Candlemaker’s Art 


In later years, tallow has been 
used principally to manufacture 
Stearine, and this is mixed with 
paraffin wax, derived from petrol- 
eum, to make the modern inexpen- 
sive candle. Stearine and a sort of 
wax obtained from cocoanut oil is 
another combination of the candle- 
makers art. The actual method of 
manufacture in common use is 
molding, pouring, drawing and dip- 
ping. 


With the advent of the manu- 
factured illuminating gases and the 
use of electricity for artificial light- 
ing, when man demanded more con- 
veniences as a requirement of the 
daily need in his advanced stand- 
ards of comfort and living, we came 
into an entirely new era, wherein 
acetylene gas from calcium carbide 
assumes an important role on land 
and sea. 


Probably the most outstanding 
single phase in the development of 
acetylene lighting occurred with the 
invention of the bicycle lamp about 
1901-1902. Previous to that time the 
horse-drawn vehicles of the day 
were dependent, when lights were 
used at all, on the oil consuming, 
and the “buggy” type lantern— 
usually a square box-shaped affair 
having two (and sometimes three) 
of its sides enclosed with heavy glass 
and in which a candle was burned. 
The lighting range of this new 
carbide lamp was far superior to 
anything theretofore available for 
vehicular traffic. 


The Miner's Cap Lamp 


The wide use of these bicycle 
lamps emphasized the possibilities 
of acetylene lighting in many other 
fields and opened the way for im- 
proved and more elaborate devices 
using carbide as the fuel. The 
Miner’s cap lamp used so universally 
by mining men at the present time 
is a direct descendant of the bicycle 
lamp and appeared on the market 
about 1904. About the same time, 
the automobile was becoming more 
popular, being produced in increas- 
ing numbers and for a time they 
too, were practically entirely de- 
pendent on acetylene gas for light 
when driving at night. 


Then came the carbide lantern 
used by railroad yardmen and sec- 
tion crews. Flare lights were an- 
other important contribution, being 
used by building contractors and in 
construction camps, and in many 
other fields. They are particularly 
valuable in times of emergency 
when floods, windstorms or other 
causes have disrupted the usual 
light sources and rescue or repair 
crews are required to work at night 
or under unusual conditions. 


During the period 1904-1906 the 
first automatic acetylene gas buoy 
was placed in use for the protection 
of ships while at sea or entering 
port. The construction of these 
buoys provided for a compartment 
to be charged with carbide which 
in turn was automatically fed into 
a chamber filled with sea water. 
The automatic acetylene lighthouse 
is still another gift of man to safe- 
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guard life and property on ¢t) Seas, 
and large numbers of them are 
operated by means of carbide. a 
fog horn operated with acetylene 
gas; life belts equipped with « car. 
bide light as an aid to show the 
location of persons in the water 
when forced to abandon ships, are 
still further contributions. 

Of somewhat recent origin is g 
marine signal light used by sea- 
going craft when in distress. This 
is a cylindrical-shaped container 
attached to a lanyard. It is charged 
with carbide and when thrown over- 
board is ignited by means of the 
pull of the cord and the action of 
the water. It burns for a consider- 
able length of time, depending on 
the size flare used and attracts at- 
tention of passing vessels. 


Carbide Flare for “Bird Men” 


Of importance to our “bird men” 
today is a variation of this device— 
a can-shaped light charged with 
carbide. When flying over bodies of 
water or along the coast lines, the 
flare is dropped into the water 
where it becomes ignited. The light 
is cast over a considerable surface 
permitting the aviator to spot loca- 
tions and reveals dangerous rocks, 
etc. A distinct aid when a forced 
landing is necessary. 

Harbors and parts of the coast 
lines of cities and ports all over the 
world are lighted and protected with 
acetylene gas lighting through the 
medium of various types of auto- 
matic devices. At dangerous curves 
on the highways, while driving at 
night, every one at one time or 
another has seen the “safety blink- 
er” operated with acetylene. 


For Folks Off the Beaten Path 

In relation to the home, it is 
easily understandable that in the 
more populated areas it is possible 
to locate manufacturing and dis- 
tributing centers to supply both gas 
and electricity. But what of those 
isolated, less densely settled sections 
where gas cannot be piped nor 
power lines established, because of 
the practically prohibitive expense 
or because of physical conditions? 
The farmer, the rancher, and folks 
living off the beaten path are also 
entitled to and in need of the same 
light-conveniences as their neigh- 
bors in the villages and cities! Unto 
them too came the boon of acety- 
lene gas from calcium carbide 

The production of acetylene 24s 
from calcium carbide is probably the 
simplest and the most easily 4¢- 
complished of all the manufactur- 
ing efforts for the obtaining of 
illuminating gases. 


(To Be Concluded Next Mont’) 

















“We can’t say enough good things 
about Tobin Bronze” 


says E. S. HEBELER of 
HEBELER WELDING COMPANY 
Buffalo, N. Y. 







pulley. We were called in, and as no distortion 
of the rim could be allowed because it had 18 
134’ rope grooves, we decided brazing was the 
only suitable and quick method of repair. 
“The pieces weighing 4! tons were trucked 
to Buffalo, brazed with Tobin Bronze (which 
OBIN BRONZE enabled us to doa spec- we use on every cast iron job, whether low-tem- 
tacular job for the Bayless Pulp & Paper __ perature isa factor or not) and returned to Austin 
Company, of Austin, Pa.” Mr. Hebeler states. _ in less than one week. We can’t say enough good 
“The shaft in the 84’ dia. 42” face, main drive things about Tobin Bronze.” 
cast iron pulley snapped between the two hubs, 
breaking all 12 spokes away from the hubs, and 





When difficult welding jobs appear, nothing quite equals 
Tobin Bronze! This time-tried Anaconda product carries 


all but 3 away from the rim. The plant was the trademark ‘‘Tobin Bronze Reg. U.S. Pat. Off.” 
paralyzed and it looked like a shut-down AN nab nafowod on each rod. Look for this mark and be sure ee 
of four to six weeks for delivery of a new are getting genuine Tobin Bronze! 





Anaconda Welding Read 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities .. . In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Nlows of the Industry 








SINCE PUBLICATION of the Septem- 
ber, 1937, issue of The Welding En- 
gineer, the National Metal Exposi- 
tion announced two additional ex- 
hibitors of particular interest to 
welding engineers. THE ELECTRIC ARC 
CuTTInc & WELDING Co., Newark, N. J., 
occupied Booth C-5. A. O. SMITH 
Corp., Milwaukee, Wis., occupied 
Booth C-2. Full description of these 
exhibits was contained in the offi- 
cial convention program, copies of 
which were distributed at the expo- 
sition in Atlantic City. 





HARD SURFACED VALVES were featured 
at the Chicago Power Show. A check 
up of exhibitors at the Chicago Ex- 
position of Power and Mechanical 
Engineering (October 4-9) revealed 
that the leading valve and fitting 
manufacturers are now hard surfac- 
ing the vital parts of high tempera- 
ture, high pressure valves and fittings 
to resist “wire drawing.” Bronze 
valves were exhibited in a complete 
range of types and sizes; also iron 
and steel valves and lubricated plug- 
valves. One of the bronze valves ex- 
hibited used a seat and disc of high 
chrome, non-corrosive steel, heat 
treated to a minimum Brinell hard- 
ness of 500. Because of its extreme 
hardness, this valve can be closed on 
sand, slag or foreign substances with- 
out injury. Other valves of special 
interest to power men included a 
150-lb. plug disc valve with alloy 


seats and discs. Of particular inter- 
est to many engineers was the fact 
that a number of the valves exhibited 
had beveled ends for welding directly 
into pipelines. 





JoHN McC. Latimer has been ap- 
pointed exclusive representative in 
the Western Pennsylvania territory 
by LUKENWELD, INc., designers and 
builders of welded steel structures, 
Coatesville, Pa. His headquarters 
will be in the Koppers Building, 
Pittsburgh. 


Mr. Latimer was born in Washing- 
ton, D. C., in 1896, and after grad- 
uation from Washington High 
School, attended Lehigh University 
from which he was graduated as a 
Civil Engineer in 1918. He enlisted 
in the United States Army Engi- 
neering Corps as a private, attended 
an officers training camp and re- 
ceived a second lientenant’s com- 
mission. 


After discharge from the Army in 
December, 1918, Mr. Latimer joined 
the Eastern Car & Construction Co., 
Easton, Pa., being placed in charge 
of their Pittsburgh office in 1919. In 
1925, he established his own busi- 
ness as a manufacturers’ represen- 
tative, handling the accounts of 
such firms as Eastern Car & Con- 
struction Co., Worthington Pump & 
Machinery Corp., and DeWalt Pro- 
ducts Corp. 
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John McC. Latimer 








Construction 


THE Paciric IRON & STEEL Co., of 
Los Angeles, Calif., welded steel fab- 
ricator, recently completed an Addi- 
tion to its office building at 11,633 
South Alameda Boul., Los Angeles 











‘ 
THE DEEP Or DEVELOPMENT Co. 
Wichita Falls, Texas, will build a 
$100,000 natural gasoline plant and 
other facilities in the near future in 
the Wichita Valley district. Welding 
will play an important part in this 

project. 2 ; 

» re : - 

4 “a . 
Announcement was recently mad 
by the Ricurretp Or Co. (Calif.) o! 
plans for the early construction of 
a new $5,000,000 refinery at Watson 
Calif. This program will require the 
installation of much high-pressure 
equipment as well as various auxil 
iary installations, practically all of 
which will be welded. Contracts for 
the work have not yet been awarded 





J. F. PritcHarp & Co., Kansas City 
Mo., are now constructing for the 
Petroleum Engineering Co., Dallas 
Texas, a complete gasoline extraction 
plant near Haven, Kan. Natural gas- 
oline will be extracted from the nat- 
ural gas produced nearby. 





TRUMAN-SMITH CONSTRUCTION CO 
Eldorado, Kan., now have three pipe- 
line jobs under construction. One 
project is 32 miles of 8 in. line near 
Waseca, Minn., for the Northern 
Natural Gas Co. The other jobs are 
take-up and relay work for Sinclalr- 
Prairie near Henrietta, Mo. 2n¢ 
Joliet, Til. 
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iW. S. Ackivitios. 


San FRANCISCO SECTION—Preceded 
by the usual 6:30 dinner, the San 
francisco Section of the American 
Welding Society held its first Fall 
meeting at the Athens Athletic Club, 
2th & Clay Streets, in Oakland, on 
September 24. The main feature of 
the session was a sound motion pic- 
ture on the producticn of stainless 
steel, furnished through the courtesy 
of the Republic Steel Corp., and pre- 
sented by Frank Rider. 





Kansas City SEcTION, American 
Welding Society, held its first meet- 
ing of the Fall season on September 
97 at the Kansas City Power and 
Light Co. building, 14th and Balti- 
more Streets. Frank C. HvuTCHISON, 
manager of process service, of Linde 
Air Products Co., addressed the Sec- 
tion on the subject, “Fabrication of 
Structural Members and Machine 
Parts.” His talk was illustrated with 
slides. An aggressive effort was made 
at this meeting to get new members 
to join the American Welding Society. 





Los ANGELES SEcTION—The first Fall 
meeting of the Los Angeles Section 
of the American Welding Society was 
held on Wednesday evening, Septem- 
ber 22, at the Central Manufacturing 
District Club, 4814 Loma Vista Ave 
Following the usual 6:30 dinner, a 
paper entitled “Source of Materials, 
Manufacturing, Processing, Fabrica- 
tion and Application of Stainless 
Steel,” was presented by Frank Rider, 
of the Republic Steel Corp. 


Jrade News 


R. D. McMAaANnicAL has been ap- 
pointed to the position of manager 
of the central station and, trans- 
portation division of the Westing- 
house Electric International Com- 
pany. Mr. McManigal joined the 
Westinghouse Company in _ 1915, 
after graduation from Lafayette 
University with a degree in electri- 
cal engineering. Mr. McManigal will 
make his headquarters at 150 Broad- 
way, New York. 

















THE LuypE AIR Propucts CoMPANY, 
unit of Union Carbide and Carbon 
Corp., has signed a contract for the 
occupancy of a new, fireproof office 
building at 729 North Pennsylvania 


St., Indianapolis, Ind. The new 
building, a two-story structure, is to 
be ready for occupancy on or about 
November 1, 1937, and will provide 
Space for the Linde district office 
and a repair and service station for 
Oxweld oxy-acetylene welding and 
cutting apparatus. When it is com- 
pleted, the Linde office, now located 
at The Prest-O-Lite Company, Inc., 
Speedway plant outside Indianap- 
olis, will be transferred to the North 
Pennsylvania St. location in order 
to facilitate the handling of in- 
creased oxy-acetylene welding and 





cutting in the Indianapolis area. 
The new office will serve as a center 
of Linde operations covering an area 
the radius of which is roughly 125 
miles, extending from Louisville on 
the South to South Bend on the 
North and from Columbus and Cin- 
cinnati westward to Illinois. 


THE LINDE AIR Propucts COMPANY, 
Unit of Union Carbide and Carbon 
Corp., announces that its Boston 
District Office has been moved to 
441 Stuart St., Boston, Mass. 


Bi SCALING TOOL. 


The Slickest Tool You Ever Saw! 


| . Try a Eee) Bl on your own work You 


Precise power 
and speed con 
trol with han 
dle valve 


will agree there's no tool its equal for 
cleaning weld splatter; undercutting 


where overlapping is necessary; peining 


Chisel cannot 
twist or loosen 
accidentally 
Exhuust biows 
off chips 


us 





bead: taking of rust and old paint: re 
moving sand from intricately cored cast 
ings such as motor block: 


The harder you press a CLE 
harder and faster it n 
cant loosen until you to 
latch—it can't twist 


you do, until you remove 


Make us prove it in your ; 


sal you Bulletin 84 


THE CLEVELAND PNEUMATIC TOOL COMPANY 


734 EAST 78th STREET, CLEVELAND. OHIO 


S$. A — Cable Add PNEUMATIC 


BRANCHES IN PRINCIPAL CITIES 
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Appointment of W. R. PERsSoNs as 
manager of its Pittsburgh welding 
sales and engineering office is an- 
nounced by THE LINCOLN ELECTRIC 
Co., Cleveland, Ohio. Mr. Persons 
has been working in the Pittsburgh 
office since the Fall of 1934 and has 
a wide acquaintance with industrial 
firms in the district. His broad prac- 
tical experience in arc welding and 
thorough knowledge of applications 
of the process to manufacture, con- 
struction and maintenance will be 
invaluable in his new position. In 
providing complete supply and con- 
sultation service to users and pros- 


pective users of welding in and 
around Pittsburgh, Mr. Persons will 
be assisted by J. H. Parnter, M. 8S. 
ScHONVIZNER, R. H. ScHUSTER and 
H. E. WHITE. 





JOHN Howe HALL has resigned as 
technical assistant to the president 
of Taylor-Wharton Iron & Steel Co., 
High Bridge, N. J., to engage in a 
consulting metallurgical practice. Mr. 
Hall will specialize in foundry work 
and in the manufacture and appli- 
cation of metals to resist abrasior 
and corrosion. Mr. Hall’s change o. 
business connection became effective 
October 1. 








ADAMS Offers a Complete Line 


of Arc-Welding Equipment 





WHETHER your need is for weld- 
ing machines, electrodes or weld: 
ing accessories, Adams can sup- 
ply your needs from a line which 
offers many exclusive features. 
A request on your letterhead will 
bring complete descriptive cata- 
logs on any of the following items: 


Adams Vertical Welders. Vertical 
design offers several advantages. 
DC machine available in 200, 300 
and 400 ampere sizes; AC model 
in 300 and 500 ampere sizes. 


Automatic Welding Heads and 
Wire. Outstanding equipment suit- 
able for use in connection with any 
automatic welding set-up. Head 
has many desirable features. 


Engine Driven Welders. Ideal for 
shop or field work. Available in 
200 and 300 ampere models 
mounted on steel skids or trailer 
as illustrated below. 


od er. 


.D. 





4 Adams vertical 
» Gesign in welders 
kas distinct advan- 


you about them. 





ELECTRODES 


Adams offers all kinds 
of bare, processed and 
heavy - mineral - coated 
electrodes for the weld- 
ing of mild steel, stain- 
less steel, manganese 
steel and cluminum. 
. «+ Tell us what you 
weld and let us send 
samples of the elec- 
trodes best sulted to 
your work. 











*% Welding Division 
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tages. Let us tell 









ACME Oxy-ACETYLENE Co., | 3209 
Madison Ave., Indianapolis, | has 
just been incorporated. Thi. com. 
pany is fully equipped to supp very 
need of users of welding and « ‘ting 
This concern will act as dist. but, 
for the full line of Modern En» neer. 
ing Co.’s welding equipment, West- 
inghouse arc welders, Page ele 
and gas welding rods, and Fus: 
welding rods, together wit! 
pressed oxygen and acetylene 
LIAM P. ZIMMERMAN is preside: 
general manager of the new 
pany. “Bill” Zimmerman ha 
selling welding and cutting 
ment in Indiana for many 
For the past three years h¢ 
ducted his own business und: 
name “Welders Equipment and Sup- 
ply Co.” This latter concern was 
consolidated with Acme Oxy-Acety- 
lene Co. at the time of its recent in- 
corporation. Other officers of the 
new company are: F. WAYMIRE, vice 
president and A. ALBERT HINKLE. sec 
retary and treasurer. 


Jrade Literature 


“THE CHARACTERISTICS OF A Mor 
ERN ARC WELDER,” is the title of a 
new folder describing how moder 
welder design meets all the require 
ments of present-day welding ope: 
ations. Presenting a volt-ampere 
curve analysis for general welding 
heavy welding and light-gauge weld- 
ing, it goes into single-current con 
trol, self-excitation and other per 
tinent points in the design and con- 
struction of the Hansen Smoothar 
welding generators. Written by 
Frank J. Hirner of the welder divi 
Sion of HARNISCHFEGER Corp., of Mil- 
waukee, it helps clear up many 
points that may not have been thor 
oughly understood about welder de 
sign. Copies may be had by writing 
the Harnischfeger Corp. 4400 W 
National Ave., Milwaukee, Wis 


Odes 
l gas 
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New Harp-FAcING PROCEDURE BooK- 
teET—The Linde Air Products Com- 
pany, unit of Union Carbide anc 
Carbon Corp., announces the publl- 
cation of a folder, entitled “Stee! 
Hard-Facing Procedure.” This use- 
ful pamphlet has been reprinted 
from the April, 1937, issue of “Oxy- 
Acetylene Tips,” and presents de- 
tailed instructions for applying the 
hard-facing material, Haynes ‘‘¢!- 
lite, to steel wearing surfaces. | )\U5- 
trations, sketches, and a new, s ™D- 
lified step-by-step procedure should 
enable any welding operator “ 
hard-face steel with good re ults 


















edure, aS described, begins 


The pl 

gith tle preparation of the steel 
part and discusses each operation 
in turn. including preheating, hard- 
cing, cooling, and finish grinding. 
All necessary precautions and re- 
commendations are given for each 
step. In addition, general recom- 
mendations for the proper grade of 
alloy for hard-facing many machine 
~~ are presented, together with 


, discussion of blowpipe tips, sizes, 
ind methods for drawing out hard- 
facing welding rod. Copies are avail- 
able without charge or obligation 
fom any Office of The Linde Air 
Products Company. 





THE CHAMPION RIVET COMPANY, 
Cleveland, Ohio, has issued a new 


of welding electrodes. 


cedures for pressure vessels, and low 
alloy steels, physical and metallur- 
gical facts on the art and applica- 
tion of the shielded arc process to- 
gether with a handy reference sec- 
tion of useful tables and data. 





“New PrRoFITs IN ARC WELDING With 
The New Simplified 40-Volt Hobart 
Arc Welder” is the subject of an in- 
teresting booklet just issued by Ho- 
bart Brothers, Troy, Ohio. It is 
packed full of money making sug- 
gestions for job welding, blacksmith, 
auto repair and machine shops. From 
a study of the table of contents, it 
is apparent that the new book con- 
tains a wealth of information for 
the job and repair shop owner. Typ- 
ical of the subjects covered are: 
‘Where an Arc Welding Job Shop 
Will Pay”; “Special Training for 
General Job Welding”; “Essential 
Equipment for the Job Shop”; “Ex- 
tra Profits from Portable Equipment,” 
and “How to Build a Job Welding 
Business.” 





JACKSON ELECTRODE HOLDER Co., 6553 
Woodward Ave., Detroit, Mich., has 
issued a small folder describing its 
complete line of insulated electrode 
holders. Illustrations in color are 
included and also essential technical 
information as to current carrying 
Capacity and sizes of welding rods 
accommodated. Costs of replacement 
parts for Jackson holders are also 
shown in this folder. 





“ARc WELDING FOUNDATION NEWS,” 


October, 1937, has just come off the 
press. This first edition, issued by 
The James F. Lincoln Arce Welding 
Founcation, Cleveland, O., announces 
N newspaper style the latest details 
tegarcing the $200,000 award con- 
‘est. The Foundation was created 
late in 1936 for the express purpose 


of stimulating scientific progress of 
the arc welding industry. The $200,000 
award program is the first important 
activity of the Foundation in carry- 
ing out its plan to develop the prog- 
ress of arc welding. 





MIDGET MARVEL FLEXARC WELDER is 


described in a folder recently issued 
by Westinghouse Electric & Mfg. Co, 
East Pittsburgh, Pa. Construction, 
specification and operating costs are 
included together with questions and 
answers covering use of this unit. 





HAYNES STELLITE Co., Kokomo, Ind., 


now has available two folders de- 
signed to aid the small welding shop 
owner in increasing his hard-facing 





catalog describing its complete line | 
In its 56 | 
pages are included: welding pro- | 


business. Both folders can be used 
as envelope stuffers. “Plow The Eco- 
nomical Way with Haynes Stellited 
Plowshares,” an 8-page booklet, is 
illustrated with a number of photo- 
graphs of typical farm implements 
hard-faced with Haynes Stellite. Re- 
sults of comparative service tests of 
hard-faced implements and _ steel 
implements are given to show the 
longer life obtained after hard- 
facing. “Protect Wearing Parts—Cut 
Cost With Haynes Stellite,” is of a 
more general nature and illustrated 
with typical hard-facing applica- 
tions in a number of industries, in- 
cluding the agricultural, excavating 
power, brick and cement, and lumber 
and paper industries. 





FOR 


DURABILITY 


AND 


PERMANENCE 


USE 


OKONITE and 





The word OKONITE or MANSON on a 
roll of tape means that under all manner of 
conditions, in every kind of weather and 
service, these tapes stand the siege of time. 
Day in and day out, year in and year out, 
these tapes last. They last, in fact, just as 
long as the insulation on the wire itself. 


The lifetime of a splice made with OKONITE 
and MANSON Tape is, therefore, equal to 
the lifetime of the wire. Durability, per- 
manence—factors of true economy in the 
maintenance of your lines—are thus as- 
sured when you specify: 


OKONITE TAPE—a rubber insulating 
tape, made of highest grade rubber and 
compounding ingredients that form a 





homogeneous mass of high dielectric 
strength and impervious to moisture. 


MANSON TAPE-—a rubber filled cloth 


tape for the mechanical protection of 
joints. Made by true friction method, 


this protective tape is unequalled in its 
adhesive qualities and length of service. 


Write for samples and our booklet, “Splices and Tapes” 


Ga" OKONITE COMPANY 


soy 1878 
HAZARD INSULATED WIRE WORKS DIVISION 


THE OKONITE-CALLENDER CABLE COMPANY, INC. 
EXECUTIVE OFFICE, PASSAIC, N. J 


New York Boston Chicage Detroit 
Philodelphia Pittsburgh Weshingten Sen Francisco 
Leos Angeles Seattle Buffalo §=—-_- Gaatias Atiente 
Factories: Passaic, N. J Witkes-Berre, Pa. Paterson, NJ. 
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@ . 
Bolong. to. the. Regulars ! 


Avoid delay 
W ite today 
= the wealth on Welding 


S... your application for membership in the Ameri- 
can Welding Society before November 10th in order 
to be listed in the 1937 Yearbook—the “Who’s Who 
in Welding.” 


Information: 
American Welding Society 
33 West 39th St.. New York City 
or 


The Welding Engineer 
608 So. Dearborn St., Chicago, IIl. 





THE WELDING EVENT OF THE YEAR! 
COME TO THE 18TH ANNUAL MEETING, AMERICAN WELDING SOCIETY, ATLANTIC CITY, OCTOBER 10 


ee 
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